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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms in the publication of complete disser- 
tation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will be 
found an indication of the number of pages in the original typescript and the Library of Congress 
card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under — 
priate subject headings. An alphabetical author index is included. 


With the installation of a Xerographic processor University Microfilms is able to offer Xerox 
prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doctoral dis- 
sertations from graduate schools participating in the publication of dissertations on microfilm. 


The rate is four cents per page, with a minimum charge of $2.00 for each dissertation. This 
amazingly low cost for non-edition printed materials is made possible by the extreme speed of 


Xerography. 


Prints will ordinarily be furnished in roll form. The separate pages may be cut apart by the 
purchaser. For an additional charge of $2.00, we will cut the pages apart and bind them with plastic 
spiral binding. Please specify in ordering whether we are to cut and bind the dissertations. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 
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AGRICULTURE, GENERAL 
PECTIC CONSTITUENTS OF THE FLESHY ROOTS OF 
THE SWEET POTATO (IPOMEA BATATAS, LAM.) 
(Publication No. 23,253) 


Esam El-Din Mahmoud Ahmed, Ph.D. 
University of Maryland, 1957 





Supervisor: Dr, L. E. Scott 


A modified procedure for the determination of pectic 
constituents in plant materials, based on the enzymatic 
hydrolysis of the extracted pectic constituents to anhydro- 
galacturonic acid, and its subsequent determination spec- 
trophotometrically in the near ultra-violet region of the 
spectrum was developed. A comparison between the cal- 
cium pectate, the decarboxylation, and the spectrophoto- 
metric methods has shown that the last method was best 
suited for the determination of pectic constituents in sweet 
potato roots. | 

Changes in the content of the pectic constituents and in 
the characterization of the extracted polygalacturonides 
during curing, and storage of fresh roots were studied in 
eight varieties. The effect of baking the roots and proc- 
essing by vacuum pack on the changes in pectic constitu- 
ents were also determined. 

Distinct varietal differences were observed in the total 
anhydrogalacturonic acid present and in the various ex- 
tracted polygalacturonides, at time of harvest, after curing, 
and during storage. Sweet potato roots showed a high con- 
tent of total pectic constituents, determined as anhydro- 
galacturonic acid, which ranged from about 3 to 5 percent 
of the fresh weight at time of harvest. There was a re- 
duction of about 40 percent in the total pectic constituents 
during curing and storage, which was confined largely to 


a decrease in the acid-soluble fraction. This fraction con- | 


stituted about one-half of the total pectic constituents at 
time of harvest, and about one-third of the total at the end 
of the storage period. The water-soluble fraction propor- 
tion increased from about 25 to 40 percent of the total 
amount present for the same periods. The intrinsic vis- 
cosity values of the extracted polygalacturonides decreased 
rapidly during the curing period and to a lesser extent 
during subsequent storage. A reduction in the degree of 
esterification of the water-soluble and oxalate-soluble 
fractions was observed toward the end of the storage 
period. 

Baking and processing of the sweet potato roots led to 
a reduction in the total anhydrogalacturonic acid; and in 
the degree of esterification and in the intrinsic viscosity 
values of the extracted polygalacturonides. These effects 
were similar to those caused by extended storage of the 
roots. The possible relationship between the observed 
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changes in the pectic constituents of the roots and the qual- 
ities of the processed or baked product is discussed. 
81 pages. $2.00. Mic 57-3791 


ESTIMATES OF GENETIC AND ENVIRONMENTAL 
VARIANCES AND COVARIANCES FOR CERTAIN 
QUANTITATIVE CHARACTERS IN AN 
INTERSPECIFIC COTTON CROSS 


(Publication No. 24,236) 


Hazim Ahmed Al-Jibouri, Ph.D. 
North Carolina State College, 1957 


Supervisor: Dr. Philip Arthur Miller 


Statistical technique was used as an aid to selection of 
desirable character combinations within advanced gener- 
ations of a segregating population resulting from an inter- 
specific cotton cross. 

Relative to the magnitude of the total phenotypic vari- 


- ance, the genotypic variance for fiber strength was large 


and for yield of lint was low. For other traits, it varied 
between that for fiber strength and lint yield. 

Although the genotype x location interaction variance 
was Statistically significant for the traits weight per boll, 
seed index, lint index, lint yield, fiber upper half mean, 
elongation, and shape factor, its magnitude was still rather 
small relative to the genotypic variance. The genotype x 
location interaction variance was relatively unimportant 
for lint percentage, fiber strength T, and To. 

Lint yield was found to be positively correlated with 
lint percentage and lint index, while it was negatively cor- 
related with seed index, fiber strength To and T;, fineness, 
and shape factor. A strong negative correlation between 
fiber strength (To and T,) and weight per boll, lint index, 
elongation and shape factor was observed. No substantial 
correlation between fiber upper half mean length and other 
traits was observed, except with seed index. 

Estimates of genetic progress in lint yield expected 
from the use of various selection indexes indicated that 
selection based on combinations of characters would be 
more efficient and would have an advantage of practical 
significance over selection based on yield of lint only. 

Results indicate that assigning relative economic 
weights to the traits used in a selection index is expected 
to result in more genetic advance than when weights are 
used without considering economic worth of the traits. It 
seems to be that the advantages from using relative eco- 
nomic weights have a significant importance in cotton 
breeding. 82 pages. $2.00. Mic 57-3792 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 
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THE EFFECT OF THE ADDITION OF ORGANIC 
MATERIALS ON THE DECOMPOSITION 
OF AN ORGANIC SOIL 


(Publication No. 23,666) 


Car! Woodrow Bingeman, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


The agricultural development of organic soils, peats 
and mucks, involves a number of problems, many of which 
are somewhat different from the problems common to in- 
organic soils. Foremost among these is the subsidence, 
shrinking or gradual loss of the soil. This phenomenon, 
recorded universally,'»*,%,* besides resulting in lower 
productivity and eventual loss of the soils for the produc- 
tion of high value crops, gives rise to problems in drain- 
age, road construction and maintenance and involves seri- 
ous social disruptions brought about by the failure to es- 
tablish a permanent type of agriculture. 

Biological decomposition of the soil is one of the chief 
factors causing subsidence.* It is very likely enhanced in 
organic soils by the loose structure which provides good 
aeration, by the high fertility status at which the soil is 
maintained and by the large number of disturbances the 
soil receives through cultivation. It is possible that the 
loss of organic matter through biological oxidation might 
be compensated for by adding organic materials to the soil 
through manuring, green manuring and mulching practices. 
These practices would speed up biological activity in the 
soil initially. Whether or not they would reduce the loss 
of soil would depend on the amount of the added material 
remaining after equilibrium conditions had again been es- 
tablished, and on whether or not the decomposition of the 
native soil organic matter was greatly accelerated due to 
the higher level of biological activity. This possible speed 
up in decomposition of the native soil organic matter shall 
hereinafter be referred to as a “priming action or effect.” 
Broadbent and Norman’® and later Broadbent,’ showed that 
in an inorganic soil priming action did take place in the 
first few days after addition of an organic material. Pinck 
and Allison® pointed out that the over-all effect was too 
small to be of practical importance. 


\ 
EXPERIMENTAL 


In the present investigation organic materials labeled 
with carbon-14 were added to the soil so that the carbon 
lost as COz could be divided into two fractions, that arising 
from decomposition of the added material and that arising 
from decomposition of the soil organic matter. A compar- 
ison of the latter with the carbon lost from an untreated 
soil indicated the magnitude of the priming action. It was 
also possible to calculate how much residue remained. 
Thus, an evaluation of the effect of manuring practices on 
the loss of soil by biological oxidation was possible. 

Three incubation experiments were carried out. The 
soil incubated was a Rifle Peat obtained from the top six 
inches of a field on the State Muck Experiment Farm in 
Huron County. It was relatively undecomposed, dark brown 
in color with a 2.5 per cent total nitrogen content and a pH 
of 4.9. The incubation flasks were connected to an aspira- 
tion apparatus and incubated at 28° C. Carbon dioxide 
evolved was collected at intervals by absorption in NaOH 





and precipitated as BaC’*Os. A sample of the BaC’*O, 
from each of two of the replicates was plated on an alumi- 
num dish and the activity determined by counting ina 
Landsverk, Model L-75 Electrometer. Corrections for 
self absorption were made and the activities compared to 
the activity of BaC’*O; obtained by chemical oxidation of 
the added material. 


Labeled Glucose Experiment 

Glucose labeled with carbon-14 was prepared by bio- 
synthesis.® It was added to the soil to determine the prim- 
ing action of soluble, readily decomposable organic mat- 
ter. Three treatments were applied, 0.6 g. and 1.2 g of 
glucose per 100 g. air dry muck, and a check treatment. 
In all of the experiments carried out, 100 g. of air-dry 
muck contained 90 + 1 g. oven dry soil. Each flask in this 
and subsequent experiments received fertilizer salts to 
stimulate an application of 2 tons per acre of a 3-9-18 
fertilizer. 


Labeled Alfalfa Experiment *” 

Alfalfa evenly labeled with carbon-14 was incubated 
with the soil. Complete alfalfa, 2.4 g. per 100 g. of air dry 
soil, the insoluble fraction of the complete alfalfa, 1.6 g. 
per 100 g. of soil, and a check treatment each replicated 
three times constituted the three treatments. The insolu- 
ble fraction was obtained by extracting the alfalfa with 80% 
alcohol. In order to apply enough alfalfa to affect an ap- 
plication of 2.4 g. per 100 g. of soil and to dilute the ac- 
tivity of the evolved C**O2 to a convenient range, the 
labeled alfalfa was diluted before addition with 29 parts of 
unlabeled material to 1 part of labeled. The dilutent was 
the same variety, cultured on the same nutrient solution 
and harvested at the same stage of maturity as the labeled 
alfalfa. 


Rye Grass vs. Wheat Straw Experiment 

This experiment was carried out to determine the car- 
bon loss when equal amounts of succulent, immature plant 
material and fibrous, mature material were added to the 
soil. Applications were made to give a 1 per cent addition 
of carbon. A check treatment was included and each treat- 
ment replicated three times. 


RESULTS AND DISCUSSION 


The loss of carbon from the added materials calculated 
from activity measurements is given in Table 1 along with 
the percentage of added carbon remaining. The alfalfa in- 
soluble fraction retained the largest percentage of carbon 
added followed by the complete alfalfa and the two glucose 
applications. At the end of the incubation periods the rates 
of loss of carbon for the two glucose applications were es- 
sentially the same. The higher application was only afrac- 
tion of a mg. of carbon higher than the lower application 
and the rates were quite constant indicating that equilib- 
rium had been attained. The same was true for the alfalfa 
treatments with the insoluble treatment losing only a frac- 
tion of a mg. more carbon per day. Thus, it is apparent 
that the more insoluble material leaves a larger residue 
and that, under these conditions, it would take a consider- 
able time for this residue to approach that left by material 
containing a larger soluble fraction. Thus it would appear 
that the insoluble material would be more desirable from 
the standpoint of compensating for the loss of soil organic 
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Table 1. Organic carbon retention following 


incubation with added materials. 





Treatment Carbon added Calculated %Carbon Days 
mg. loss of retained incu- 
added carbon bated 


mg. 





185 
391 
314 


46 
46 
70 


0.6 g. glucose 
1.2 g. flucose 


1.6 g. alfalfa 
insolubles 


2.4 g. complete 973 70 


alfalfa 





matter. However, the picture is not complete without con- 
sidering the priming effect of the different materials. 
Total priming is given in Table 2 and rate of priming 
in Figure 1. The rate of priming for the 0.6 g. of glucose 
was negative for the first two days, This was true for the 
larger application and the effect was more pronounced. 
This would indicate that the soil population was utilizing 
the added substrate in preference to the soil organic mat- 
ter. As the glucose was depleted there was some priming 
action which carried on at a very low rate for the complete 
incubation period. The small magnitude of this priming 
effect may be due to the type of population stimulated by 
glucose addition. This population would be high in bacteria 
and best adapted to utilize the soluble fraction of the soil 
organic matter as a substrate. Since this fraction is lim- 
ited, it would follow that priming action would be small. 
The rate of priming of the alfalfa insolubles rose to two 
peaks and then fell back to almost zero within three weeks. 
At six weeks it became negative and remained there for 
the remainder of the incubation period. The complete al- 
falfa gave a similar effect except that it reached zero 
within two weeks and almost immediately became negative. 
This negative effect is probably due to lack of a suitable 


ro 
> 


Rand 





e 





Ann 


substrate for the population. If this is true, the population 
built up on addition of the insoluble fraction must be better 
able to utilize the soil organic matter than the population 
resulting from addition of complete alfalfa. A considera- 
tion of the population that springs up when these materials 
are added to the soil might help to explain the differences 
of their priming effects. When insoluble material is added 
the population developing would be expected to be better 
adapted to utilization of this type of material. When ma- 
terial containing a considerable soluble fraction is added, 
the population that first springs up would be expected to 
be better adapted to utilize soluble material. The priming 
action would not, in the latter case, be very great. As the 
soluble material is utilized leaving a predominantly in- 
soluble residue, that part of the population best adapted to 
utilize complex material would increase and priming ac- 
tion would therefore increase. The secondary peaks in 
Figure 1 are in line with this reasoning. Also it has been 
shown’ that numbers of fungi reach a peak in one to two 
weeks after addition of organic matter. The period of 
maximum priming action for both alfalfa treatments prob- 
ably coincides with this attainment of the maximum num- 
ber of fungi. 


Table 2. Summary of priming effects. 
Carbon lost as COz from the native 
organic matter of a treated soil in excess 


of carbon lost from an untreated soil. 





Treatment Days 


Incubated 


Mg. carbon lost 
due to priming 





19 
27 


46 
46 
710 


0.6 g. glucose 
1.2 g. glucose 


1.6 g. alfalfa 
insolubles 


2.4 g. complete 70. 


alfalfa 





0.6 G. GLUCOSE 
COMPLETE ALFALFA 
ALFALFA iNSOLUBLES 








lOO G. MUCK 





RATE OF PRIMING MG. CARBON PER 


24 


er Wage 


TIME (DAYS) 


Fig. 1.— Priming action, 


Positive values represent a 
greater loss of carbon from the soil organic matter of the 
treated soil than from the untreated soil, 
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The presence of the initial peak for the complete al- 
falfa is contradictory to the data presented for glucose. It 
would be expected, since the rate for glucose was negative 
in this period, that while the soluble fraction of the alfalfa 
is being rapidly depleted, the rate of priming should be 
lower than the rate for the insolubles. The points making 
up this peak are somewhat in error due to a differential 
rate of carbon evolution from the labeled alfalfa and the 
unlabeled alfalfa used to dilute it. By incubating the two 
materials separately it was found that from the second to 
the eighth day the labeled alfalfa lost about 18 per cent less 
carbon. After that the rates became essentially equal. 
Thus the points may be too high by this amount. Another 
factor which should be considered is an unexplainable tem- 
porary drop in the measured check during the second and 
third days. If this drop is an error the peak would be al- 
most eliminated. 

Table 2 shows that the total priming action in 70 days 
was greater for the insoluble fraction of the alfalfa than 
for the complete alfalfa. This is due, chiefly, to the nega- 
tive effect of the complete alfalfa beginning the third week. 
Its total was greater up to the thirty-second day but there- 
after it lost ground quickly. Thus from the point of view 
of its effect on the decomposition of the native organic 
matter the more insoluble material appears to be least 
desirable. 

Consideration of Table 3 shows that, in the alfalfa ex- 
periment, the amount of carbon lost in excess of the check, 
expressed as a percentage of added carbon, is 64 per cent 
for the insolubles and 69 per cent for the complete alfalfa. 
If they had been added in equal amounts, assuming that 
quantity has no great effect on the percentage loss, the in- 
solubles would result in essentially the same carbon loss 
as the complete alfalfa. This is borne out by the rye grass 
vs. wheat straw experiment. There is no difference in the 
net loss of carbon from the straw and rye grass treat- 
ments. It would appear that, under these conditions, addi- 
tion of plant material high in solubles is as effective as in- 
soluble material in compensating for loss of soil due to 
biological decomposition. Soluble material leaves a 
smaller residue but this is compensated for by a smaller 
priming action than the insolubles material. _ 

Further consideration of Table 3 indicates that no treat- 
ment resulted in an increase in carbon. However, each 
treatment made resulted in a smaller loss than that taking 
place in the untreated soil. 


SUMMARY 


1. By adding carbon-14 labeled organic materials to a 
Rifle Peat, and collecting the carbon lost as CQz on in- 
cubation, the effect of the materials on the organic 
matter of the soil was determined. Loss of the soil or- 
ganic matter in excess of the loss from an untreated 
soil was referred to as “priming action or effect.” 


Glucose initially caused a depression of the loss of soil 
organic matter in comparison with the untreated soil. 
This was called a “negative priming action.” After the 
first two days the glucose caused a small priming ac- 
tion which then remained positive throughout the incu- 
bation period. 


Alfalfa addition resulted in a priming action taking place 
during the first two weeks followed by negative priming 
for the remainder of the incubation period. Addition of 





Table 3. Net loss of carbon as COz2 following 


addition of organic materials. 





Carbon Net 
added loss 


Total 
carbon 
lost 

Mg. Mg. Mg. 


Treatment Days 


incubated 





Check 475 -~ 475 46 
0.6 g. glucose 682 240 442 46 
1.2 g. glucose 869 480 389 46 


Check | 878 oa 878 98 
Wheat Straw 1523 1000 523 98 
Rye Grass 1491 1000 491 98 


Check 465 -- 465 70 
1.6 g. alfalfa 

insolubles 886 661 225 70 
Complete alfalfa 1119 953 166 70 





the insoluble fraction of the alfalfa resulted in a greater 
priming action than the complete alfalfa. This was be- 
cause it remained positive longer than the priming ef- 
fect of the complete alfalfa. 


It was suggested that priming action was greater when 
insoluble material was added because this type of ma- 
terial resulted in the development of a microbial popu- 
lation better adapted to utilize the complex soil organic 
matter. 


The priming action of the added materials was not large 
enough to offset the gain due to the residue of these 
materials. 


Under controlled conditions, the addition of young, suc- 
culent materials resulted in about the same net reten- 
tion of carbon as mature, largely insoluble material. 
The latter leaves a larger residue but causes a greater 
loss of the native soil organic matter. 


It was not possible, under laboratory conditions with the 
amounts added, to effect an increase in the organic 
matter of the soil over a period of about three months. 
In all cases more carbon was lost than was added. How- 
ever, the net loss when these materials were added 

was always less than the total loss from the untreated 
soil. 
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MEASUREMENT OF RATE OF MOVEMENT 
OF APPLES INTO CONSUMPTION USING THE 
RETAIL STORE-CUSTOMER OBSERVATION METHOD 


(Publication No. 23,125) 


Martin Alexander Blum, Ph.D. 
Cornell University, 1957 


To achieve an orderly movement of the apple crop into 
consumption, the industry must have current rate of move- 
ment information. In addition, information concerning 
factors affecting the rate of movement would be useful as 
a basis for taking remedial action in the event of unde- 
sirable developments. 

The objective of the study was to provide insights into 
the problems associated with rate of movement measure- 
ment techniques and suggest improved sampling and data 
collection procedures. 

In order to determine the relative variability in apple 
sales associated with certain stratifications of several 
factors deemed important in influencing apple sales, an 
experimental design was developed. A factorial arrange- 
ment permitted an evaluation of the effects of (1) size of 
store, (2) size of city, (3) geographic area, (4) day of week 
and (5) time of day simultaneously. 

Retail store-customer observations were made in a 
sample of 64 grocery stores in Western New York during 
the fall and winter of 1952-53. The same stores were 
visited twice each week and at precisely the same hours 
during subsequent weeks of the study. Weekly rate of 
movement reports were released to the trade. Supplemen- 
tary information relative to merchandising practices and 
other variables believed to influence apple sales were ob- 
tained at the times of enumeration. 

In general, no specific merchandising practice offered 
an adequate explanation for differences in apple sales. 
Differences in numbers of customers appeared to be the 
most important single variable influencing the quantity of 
apples sold. To measure the effect of a specific mer- 
chandising practice, it is believed that controlled experi- 
mentation be employed. 





The analysis of variance procedure was used to test 
for significant differences among the means of the main 
effects and selected first order interactions. The results 
of the analysis indicated that stratification of the sample 
of stores by the five effects selected was appropriate. The 
taking of observations during both slow and busy trading 
hours was also indicated. 

Because of the difficulty of maintaining a consistent 
definition of store size among different sized cities, it may 
be desirable in future rate of movement work to limit cov- 
erage to the largest cities. Consideration should also be 
given to a differential rate of sampling large and small 
stores. 

By means of covariance analysis, the variability in 
apple sales adjusted for number of customers was deter- 
mined. After adjustment, the variability in apple sales 
was generally reduced to non-significance. It is believed 
that apple sales should not be reported in terms of the 
amount sold per 100 customers. Obtaining the customer 
counts associated with sales, however, may be useful in 
explaining any changes in the rate. 

The week to week variation in apple sales was small. 
Greater precision in measurement is needed if these small 
changes are to be detected. It is suggested that longer 
periods of store observation be used as a means of re- 
ducing sampling error. 

Because of the operating problems and large sampling 
error associated with the retail store-customer observa- 
tion method, it is suggested that an alternative technique 
of data collection be employed in future rate of movement 
work. It is believed that the retail store audit method 
coupled with a technique for obtaining supplementary in- 
formation offers the most promise for developing an im- 
proved system of data collection. 

299 pages. $3.85. Mic 57-3794 


A-PEDOLOGIC STUDY OF ARCTIC COASTAL PLAIN 
SOILS NEAR POINT BARROW, ALASKA 


(Publication No. 22,512) 


James V. Drew, Ph.D. 
Rutgers University, 1957 


The major genetic soils of the Arctic Coastal Plain of 
Alaska are Arctic brown, Tundra and Half Bog, and in this 
order represent a standard catenary drainage grouping. 
Arctic brown soil, the well drained catena member, oc- 
cupies less than one per cent of the land area and is char- 
acterized by an accumulation of organic matter in the A; 
horizon and the weak translocation of Fe, Al and Mn. Or- 
ganic matter decreases with depth and the strongly de- 
veloped profile colors are thought to be primarily due to 
this organic matter distribution. Data indicate that this 
soil represents the result of a very weak soil-forming 
process. 

Widespread impeded drainage conditions induced by 
permafrost make Tundra and Bog soils, the poorly drained 
catena members, the dominant soils of the region. Pedo- 
logic processes in these soils appear to be limited to the 
accumulation of surface peaty material and gleization un- 
der low temperature conditions. Peaty inclusions and or- 
ganic stain occur at depth and the genetic relationships of 
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these features to the soil profiles have not been definitely 
established. Phases based on moisture content alone have 
been recognized in Tundra and Bog soils since consider- 
able time (in the pedologic sense) is required following a 
shift in soil drainage for soil-forming processes to alter 
profile morphology. 

Ice wedge polygon systems associated with Arctic 
Coastal Plain soils appear to follow a development se- 
quence related to the time interval the land surface has 
been subaerially exposed. The microtopographic ‘’ariation 
associated with polygons results in a mosaic of soil, mois- 
ture and vegetation conditions within a polygonized area. 
Therefore, a classification system for polygons has been 
developed in the soil mapping system. 

Field measurements near Barrow show considerable 
variation in rate and depth of thaw in the major genetic 
soils. Frost action studies indicate that congeliturbation 
is less extensive on the Arctic Coastal Plain than has been 
previously suggested. 145 pages. $2.00. Mic 57-3795 


FERTILITY EROSION SELECTIVENESS 
ON THREE WISCONSIN SOILS 


(Publication No. 24,277) 


Paul Eck, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Professor Marion L, Jackson 

The quantitative determination of the amounts of soil, 
organic matter, and plant nutrients in runoff provides a 
means of evaluating the importance of erosion to the fer- 
tility depletion of agricultural land and to the nutrient en- 
richment of streams and lakes. The loss of the plow layer 
contributes not only to the loss of fertility of the soil, but 
also, in the case of shallow soils, to the total destruction 
of its agricultural potential. The eroded soil provides a 
source of sediments as well as plant nutrients for algae 
growth in streams and lakes. 

The runoff plots were on three Wisconsin soils, the 
Almena, Miami, and Fayette silt loams located on 3, 8, and 
11 and 20 percent slopes, respectively, and were metal- 
bordered to prevent runoff entering the plots from the sur- 
rounding area. The effects of different crop rotations and 
management practices on the amounts of soil, organic mat- 
ter, nitrogen, available phosphorus, and mes po- 
tassium in runoff were determined. 

The exchangeable potassium contained in eroded ma-_ 
terial from all rotations on Miami silt loam was an aver- 
age annual equivalent to only two pounds of 0-0-60 fertili- 
zer. This value is equivalent, however, to a potential of 
92 tons per year of exchangeable potassium for the Lake 
Mendota watershed. A high percentage of the potassium in 
runoff was in dissolved form and appeared to originate in 
large part from the leaching of small grain residues. The 
greatest exchangeable potassium loss occurred under oats 
receiving 1000 pounds of 0-20-20 fertilizer at the time of 
seeding and under tobacco receiving 1500 pounds of 3-9- 
18S fertilizer. 


Erosion from the Miami rotations represented the equiv- 


alent of 10.8 tons of soluble and pH 3 extractable phos- 
phorus per year to Lake Mendota. This was more than the 





total soluble phosphorus entering the lake annually. The 
concentration of soluble phosphorus in runoff was inversely 
proportional to the solids concentration. The loss of avail- 
able phosphorus per acre per year of the rotations was 
small, approximately equivalent to 1 to 10-pound applica- 
tions of 0-20-0 fertilizer. 

Nitrogen losses were mainly in the form of organic 
nitrogen with less than one percent in the nitrate form. 
Nitrate in runoff accounted for less than the equivalent of 
15 percent of the nitrates entering Lake Mendota annually. 
The average annual loss of five pounds of organic nitrogen 
from the Miami rotations represented a potential of 354 
tons from the Lake Mendota watershed. The organic mat- 
ter to nitrogen ratio in runoff was less than that of the soil, 
but increased with increasing solids concentration. 

Organic matter erosion losses ranged from 100 to 270 
pounds per acre per year. Average losses under individ- 
ual crops were as high as 930 pounds per acre under oats 
in a rotation of corn-oats-four years of hay, and 1,260 
pounds per acre under tobacco. Equivalent manure amend- 
ments required for organic matter replacement in these 
instances would approximate 10 tons per acre per year. 

An average annual loss of 86 pounds of organic matter 
from the Miami rotations represented an equivalent Lake 
Mendota watershed potential of 6,000 tons. 

Soil losses per acre pre year were maintained within 
the tolerable soil loss limits in all rotations except the 
eight-ton loss under the corn-oats-four years of hay rota- 
tion on Fayette silt loam, 20 percent slope. The average 
annual loss of 1.5 tons of soil material from the Miami 
rotations represented an equivalent Lake Mendota water- 
shed potential of 225,000 tons of sediments per year. 

The regression equations of erosion extensiveness on 
the enrichment ratio for four fertility constituents were: 


Yom = -088 + .135X + .095Z 
0153 + .256X + .112Z 

= .226 + .417X + .158Z 

= .165 + .671X + .180Z 


in which Y is the log of the enrichment ratio (runoff solids 
analysis to soil); X is the -log of tons of solids per acre 
inch of runoff, and Z is the -log of the total tons of solids 


lost in a runoff period. 253 pages. $3.30. Mic 57-3796 


AN ECONOMIC APPRAISAL OF ADJUSTMENTS 
IN CONVENTIONAL LEASING ARRANGEMENTS 
TO FACILITATE CAPITAL ACCUMULATION 


(Publication No. 24,292) 


Howard Lyle Hill, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Associate Professor Sydney D. Staniforth 
Leasing has long been an important way for beginning 
farmers to gain control of sufficient resources to estab- 
lish an efficient farming unit. The difficulty of obtaining 
sufficient resources has increased because the average 


investment per farm has increased more than threefold 
since 1940. This difficulty is even greater for tenant 
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farmers since the investment per farm in those items 
-which the tenant ordinarily contributes under a livestock 
share lease has increased even more. Because of the high 
capital requirements for the tenant under a livestock share 
lease, many tenants are unable to rent farms large enough 


to provide an adequate standard of consumption and accumu- 


lation of capital. Leasing studies are often.concerned with 
problems of equity and efficiency. However, these condi- 
tions can be fulfilled in a lease but with leasing still not 
effectively serving in a role of capital accumulation. 

A basic assumption was made that farming efficiency 
increases with farm size. The hypothesis to be tested was 
that the more resources a tenant can combine with his own, 
the more efficiently his own resources can be used and the 
greater will be his income and capital accumulation pos- 
sibilities. 

The general objectives of the study were to determine 
the effect of adjustments in conventional leasing arrange- 
ments on tenant income and capital accumulation and to 
determine what the ownership alternatives of tenants are. 
Secondary objectives were to determine the extent to which 
farm development must take place through depletion of 
capital goods and whether tenant income equalled oppor- 
tunity income. 

Data were obtained primarily from the 1954 Agricul- 
tural Census for Economics Areas 6, 7, and 8 in eastern 
Wisconsin. Budgets were constructed for farms of Eco- 
nomic Class II through VI. Assuming that the budgets were 
of farms operated under tenancy and that farming efficiency 
was not affected by tenure arrangements, the sharing ar- 
rangements were established by using the “contributions 
approach” to rent determination. 

Starting from 50-50 sharing, tenant income and capital 
accumulation were determined for each Economic Class of 
farm. The effect on tenant income and capital accumula- 
tion was determined when a given amount of tenant re- 
sources were combined with varying amounts of landlord 
resources, the tenant receiving the same proportion of 
farm income as his inputs were of total farm inputs. At 
these same levels of tenant capital, the ownership alter- 
natives of tenants were determined. This technique per- 
mitted determination of: (1) The leasing arrangement best 
suited for beginning farmers at different levels of tenant 
capital, (2) the leasing arrangement most suitable for 
farmers with their capital already invested in some leasing 
arrangement, and (3) whether, at any of the levels of capi- 
tal considered, encumbered ownership allows higher in- 
come and capital accumulation than leasing. 

The results of the study show that economies of scale 
could be obtained in the use of tenant resources by com- 
bining a given amount of tenant resources with increas- 
ingly greater shares of landlord resources (with the tenant 
receiving a correspondingly smaller share of farm in- 
come). With any given level of tenant inputs, tenant in- 
come is highest on an Economic Class II farm with Eco- 
nomic Class V and VI farms showing no accumulation pos- 
sibilities and Economic Class IV farms showing very few 
possibilities. Encumbered ownership was found to be a 
favorable alternative to leasing only on Economic Class II 
farms. 

Use of such adjustments in leasing arrangements could 
be expected to increase the rate of tenancy but with tenancy 
serving more effectively as a means of capital accumula- 
tion. It is also possible that improvement of tenant oppor- 





tunities could help effect a more rapid adjustment of farm 
Size to changing conditions in agriculture. 
155 pages. $2.05. Mic 57-3797 


SOME METHODS OF ESTIMATING FERTILIZER 
RESPONSE FUNCTIONS FOR REFINEMENT OF 
DIMINISHING RETURNS ANALYSIS 


(Publication No. 24,301) 


Shohei Kawakatsu, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Kenneth Parsons 


The law of diminishing returns on the land appears as 
an important proposition in the economical management 
of farms. The trend of management together with advanced 
technology seems to require more scientific information 
regarding production functions. ) 

The present study explores the possibilities and ap- 
propriate methods for incorporating the soil test results, 
as a measure of the “short-run” soil condition, into the 
analyses of crop response to fertilizer use. 

The usual response analyses deal precisely only with 
highly special cases where no other important plant growth 
conditions other than fertilizers in question are taken into 
explicit consideration. Thus, the resulting errors in es- 
timating the relevant parameters of the crop response 
model are likely to be large. Consequently, application of 
the analytical result to field use requires great discretion 
according to the nutrient conditions of the particular field. 

Although there are various kinds of investigations of 
this problem, by agronomists and plant physiologists, es- 
pecially, the focal point of this study is exclusively that of 
the statistical method, with the view toward economic use- 
fulness of the results. 

Two quantitative models of response have been evalu- 
ated. In both models, yield is regarded as a separable 
function of location and total nutrient, where total nutrient 
is a linear combination of initial nutrient (soil test) and 
applied nutrient. In the first model the response of yield 
to variable nutrient is taken to be satisfactorily approxi- 
mated by a quadratic equation; in the second model it is 
only assumed that this response function is concave (di- 
minishing return). 7 

Some empirical analyses were carried out according 
to these statistical methods. The results are represented 
with interpretations in terms of the problems of the eco- 
nomics of farm management. Most of the regressions 
estimates here show high coefficient of multiple determi- 
nation, higher than .9. 190 pages. $2.50. Mic 57-3798 
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RADIOISOTOPE STUDIES WITH SOILS AND PLANTS 
(Publication No. 22,564) 


Robert Fullerton Leyden, Ph.D. 
Rutgers University, 1957 


Samples from the A and B horizons of twenty New Jer- 
sey soils were assayed for natural radioactivity and ana- 
lyzed chemically for total potassium. A highly significant 
degree of correlation between potassium content and natu- 
ral radioactivity was found, K4O, the natural radioactive 
isotope of potassium, is believed to be the chief contributor 
of the activity measured. 

With plant material raised in greenhouse sand culture 
a consistent relationship was found between potassium con- 
tent and the natural radioactivity of the tissue. In this case 
potassium salts provided the only detectable source of 
radioactivity supplied to the plant. 

Following foliar application, Zn65 was absorbed and to 
some extent distributed throughout tomato, corn, and soy- 
bean plants grown in sand culture. With tomatoes and soy- 
beans, the amount of Zn65 absorbed through the leaves was 
considerably less than that absorbed through the roots. 
With corn, foliar application resulted in a higher concen- 
tration of Zn65 in the plant than did root application. 

A high concentration of minor elements in the nutrient 
solution increased the root uptake of zinc but had no ap- 
parent effect on foliar uptake. 

Foliar versus root application to tomato plants of Ca45, 
Co60, Mn54, P32, and Zn65 revealed root absorption to be 
more efficient than foliar absorption. 

Despite the differences in efficiencies, foliar applica- 
tion of phosphorus, zinc, and possibly manganese may have 
merit under conditions where conventional soil applications 
are not feasible. 

In a greenhouse soil-pot test ZnSO, tagged with Zn65 
was used to investigate the fate of fertilizer zinc added to 
_ several New Jersey soils. A highly significant degree of 
correlation was found between decreasing zinc content of 
tomato plants and increasing pH of the soil. 

Less than 5% of the fertilizer zinc was recovered by two 
crops of tomatoes on any of the treatments. Recovery de- 
creased with increasing pH. 

The residual fertilizer remaining in the soil after the 
removal of two crops of tomatoes was largely in a form 
soluble in 0.1 normal HCl in the case of Nixon and Law- 
renceville soils. With Norton soil the bulk of the residual 
fertilizer was not in a form soluble in 0.1 normal HCl. 

The manganese supplying power of ten New Jersey soils 
was evaluated using Mn54 tagged MnSO, as atracer. The 
data suggest that some soils, though below the so-called 
critical value of ten pounds of exchangeable plus easily re- 
ducible manganese per acre, may still be capable of sup- 
plying sufficient manganese for crop needs. 

92 pages. $2.00. Mic 57-3799 





PHYSICAL MEASUREMENTS OF 
SOIL COMPACTION UNDER PASTURES 


(Publication No. 24,306) 


Donald Sidney McIntyre, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Champ B. Tanner 


No general correlations between soil structure condi- 
tions and plant growth have been found, although many types 
of physical measurements have been made over a number 
of years. The present work has been carried out as part 
of a programme to evaluate measurements commonly 
made, and to test the usefulness of new methods. The ob- 
jective was to determine which measurements may be use- 
ful for relating soil physical condition to plant growth, and 
to suggest further research on the problem. 

Measurements of air permeability, penetrability, bulk 
density, porosity, pore-size distribution and water stability 
were made on pastured soils. The pastures had been sub- 
jected to management treatments which produced different 
amounts of compaction by animal and machinery traffic. 
Compaction was detected by measurements of air per- 
meability and penetrability but not by measurements of 
bulk density, porosity, pore-size distribution and water 
stability. Best results were obtained on an Almena silt 
loam which was of uniform depth and texture over the ex- 
perimental area. A relation between hay yield and air per- 
meability was found on this soil. 

The statistical distributions of physical measurements 
were investigated and it was found that some measure- 
ments, notably air permeability and penetrability, did not 
conform to a normal distribution. Log transforms of the 
values approached a normal distribution but for air per- 
meability some doubt still exists as to whether parametric 
statistics are applicable. Methods of nonparametric sta- 
tistics which could be applied to biological measurements 
were investigated and used throughout in testing for sig- 
nificant differences. The most useful nonparametric 
methods were discussed and example applications given. 
Nonparametric methods afford a quick test, particularly 
for penetrability, even when values conform to a normal 
distribution. On an Ontonagon clay loam it was found that, 
due to soil variation, the bulk density measurements formed 
two normal distributions with different variances. Para- 
metric statistical methods cannot be used to test such 
values, but nonparametric methods give a valid comparison. 

Reasons for lack of correlations between structure 
measurements and plant growth were considered. The con- 
clusion was reached that structure is not often limiting to 
plant growth and that many of the measurements commonly 
made are insensitive to the changes in soil conditions 
which affect the plant. Dynamic measurements such as 
air permeability and oxygen diffusion rate are most likely 
to detect changes in soil structures that affect plant growth. 
Nonparametric statistics can be applied to these measure- 
ments which will probably rarely conform to a normal dis- 
tribution. 86 pages. $2.00. Mic 57-3800 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





AGRICULTURE 2357 





OPPORTUNITIES FOR RESOURCE DEVELOPMENT 
OF RURAL WISCONSIN 


(Publication No. 24,313) 


Leo Joseph Moran, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Sydney D. Staniforth 


Agricultural Income Problem 


Many farm families in the United States realize lower 
incomes than do nonfarm families possessing similar re- 
sources. This is due to a tendency toward overproduction 
resulting substantially from lack of adjustment to techno- 
logical advances in agricultural production. The needed 
adjustments involve fewer and larger farms, more exten- 
sive farming, production emphasis on farm products facing 
the more favorable demand situations, and migration of 
surplus labor out of agriculture. To make progress to- 
ward a solution to the problem, however, the needed ad- 
justments must be relegated to a secondary role and at- 
tention focused on the development of real economic oppor- 
tunities for low income farm families as a means of ac- 
complishing these adjustments. 





Method of Analysis 


This study appraises the opportunities for the economic 
development of low income farm families, using income 
opportunities to measure economic development, and draws 
inferences from the results of such appraisals concerning 
programs needed to facilitate this development. A sample 
of families was drawn from the rural households of a Wis- 
consin county located in an area that has been designated 
as a low farm income area, with the families classified 
as farm families supplying the data for this study. 

The nature and extent of the low income problem among 
the families studied are determined by comparing the dis- 
tribution of their incomes to an income distribution of all 
families in the United States and to standards established 
to designate low income and subsistence income. The in- 
come opportunities offered by changes in the organization 
and operation of low income farms are appraised by com- 
paring the characteristics of low and high income farms 
and by comparing farm development plans with these in- 
come opportunities. The development potential offered by 
each of the broad avenues of development which consist of 
farm development, nonfarm development, and retirement 
is estimated by considering the long term goals and the 
age of the heads of the farm families studied. 





Results 


Of the farm families studied, 48.3 percent have low in- 
comes (less than $2,000), and 22.6 percent realize sub- 
sistence incomes (less than $1,000). Although part of the 
income problem in the area is attributable to the relatively 
high number of families with aged heads, a high percentage 
of the families in all age groups have low incomes. 

The highest immediate farm income opportunity on the 
farms studied is offered through improved farm perform- 
ance, but because of the present small farm size not much 
progress can be made toward a satisfactory income from 
farming without increased farm size, In addition to im- 





proved farm performance and increased farm size, a high 
potential for farm development exists through more ef- 
fective use of credit and leasing. The present low farm 
performance, small farm size, and farm development 
plans of the farmers studied indicates that a high develop- 
ment potential exists in the way of improved farm man- 
agement. 

The results of this study show that 32.4 percent of the 
families will develop through farm development, 12.3 
percent through nonfarm employment, and 44.2 percent 
through retirement programs. An additional 11.0 percent 
cannot be classified in this regard. 


Conclusions 





A farm development program for the area studied must 
make the earning of a satisfactory farm income a real al- 
ternative during the initial stages of the program. This 
will necessitate a “package plan” for development which 
includes improving farm performance, increasing farm 
Size and making most effective use of all resources and 
assistance available. A program to aid the families de- 
veloping through nonfarm employment will be concerned 
primarily with effective utilization of existing employment 
opportunities and the development of new opportunities 
when necessary, while a program to assist the retirement 
families will need to focus on making most effective use 
of the Social Security program as a means of improving 
the incomes of these families. 

196 pages. $2.55. Mic 57-3801 


STUDIES ON RESISTANCE OF WHEAT 
VARIETIES TO WEEVIL ATTACK 


(Publication No. 22,207) 


Marcos Ramirez Genel, Ph.D. 
Cornell University, 1957 


In recent years there has been an increasing interest 
in the possibility of protecting growing crops from the 
ravages of insects and diseases through the development 
of resistant varieties. So far as can be determined from 
the available literature, the study of inherited resistance 
has not been extended to the protection of stored products 
of plants such as wheat. 

The purpose of these studies was to determine the pos- 
sibility of developing wheat strains resistant to attack by 
stored grain insects. 

Incidental observations on laboratory cultures of rice 
and granary weevils in wheat have shown that in advanced 
infestations, a small percentage of kernels show little or 
no weevil damage. Some of these kernels were uninjured 
by the weevils while others had received egg punctures 
but the weevil larvae had failed to develop. The possi- 
bility of weevil resistant characters in some varieties of 
wheat therefore was suggested. 

In a preliminary study to test this possibility, twenty 
varieties of wheat were obtained from investigators in 
ten states and subjected to weevil attack under controlled 
conditions. The varieties used represented wheat widely 
grown in the United States, including both spring and winter 
wheat, and hard and soft types. 
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Three, 793 gram, replicates of each variety were fu- 
migated, and the moisture content adjusted to 14 per cent. 
Replicates were kept in canvas bags and stored in a room 
where relative humidity was held at approximately 70 per 
cent, and temperature at approximately 25°C. Before stor- 
age, each replicate was infested with rice and granary 
weevils aggregating 100 adults less than two weeks old. 
After three months the wheat was again fumigated, the 
weevils and dust screened out, and weights taken. The re- 
maining wheat in each replicate again was examined and 
all sound and apparently uninjured kernels removed and 
weighed. These latter kernels were subjected to germina- 
tion tests so that comparisons could be made with original 
germination figures. Sound kernels from several winter 
varieties were planted in September 1956, in the hope of 
multiplying the apparently resistant grain so that further 
tests of apparent resistance could be made in the fall of 
1957. 

Many of the kernels remaining after the grain was 
cleaned, were broken or noticeably badly tunneled by the 
weevils. After hand separation of the kernels showing no 
tunneling, weights again were taken and weight loss deter- 
mined from the original three replicates after the second 
separation. From the kernels without tunnels or feeding 
punctures from each replicate samples were taken and 
germination tests made. 

Between Vigo, the least suceptible, and Blackhawk, the 
variety most injured, there appears to be nearly a three- 
fold difference in suceptibility to weevil attack based on 
the total weight loss due to weevil activity. On the bases 
of the apparently uninjured kernels, or those showing no 
tunnels or feeding punctures the difference is also signifi- 
cant and correlated with the variety in nearly the same 
order as total weight loss. 

Three varieties, Vigo, Turkey, and Dual distinguished 
themselves in this order by consistently exhibiting three 
very desireable characteristics, low loss in total weight, 
low loss in apparently non-injured kernels, and low germi- 
nation loss, all were correlated with variety. If more ex- 
tensive tests confirm these desireable characters in these 
or other varieties, then serious thought probably should be 
given to the possibility of developing weevil resistant va- 
rieties of wheat. 52 pages. $2.00. Mic 57-3802 


COSTS AND EFFICIENCY OF WHOLESALE 

MILK DISTRIBUTION IN MILWAUKEE WITH 

PARTICULAR REFERENCE TO PROBLEMS 
OF WHOLESALE PRICING 


(Publication No. 24,319) 
Raymond Wayne Robinson, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Hugh L. Cook 


The Problem 


Competition for wholesale accounts has been particu- 
larly intense among wholesale milk distributors in Mil- 
waukee in recent years. The increase in store purchases 
of milk and technological developments such as paper 
packaging in the last two decades has placed emphasis on 





expanding wholesale volume to meet increasing costs. The 
keen competition for wholesale accounts has been re- 
flected in a system of secret rebates and other discrimina- 
tory price and non-price concessions, particularly for the 
larger outlets or accounts. 

This study began from the hypothesis that a rational 
system of discounts could be based on the savings realized 
from delivery to some wholesale accounts as compared 
with delivery to other accounts. Thus, the purposes of 
this study were: (1) To measure the cost variation asso- 
ciated with volume delivered per stop, (2) to measure the 
cost variation associated with different sizes and types of 
containers and with different kinds of service, and (3) to 
determine if the cost variation due to volume delivered 
and different kinds of service could be reflected in a prac- 
tical discount system for use by the industry on an open, 
cost-justified basis. 


Procedure 


Routes from five firms were selected for study. The 
sample routes were drawn in consultation with industry 
representatives so that the analysis would represent to 
their satisfaction, the costs of wholesale milk distribution 
in Milwaukee during 1954. 

Labor requirements were subdivided into a number of 
simple operations, each of which was timed by the use of 
stop watches. Costs were applied to these operations by 
analysing the labor contracts of each firm. Wholesale 
outlets were classified into groups or types to permit 
showing the influence of type of outlet on delivery costs. 
Data on truck expenses were synthesized from records of 
the individual delivery firms and supplemented by infor- 
mation from other sources, 

Regression analyses were run on the labor time of dif- 
ferent operations by volume delivered. Derived estimating 
equations were then developed reflecting the influence of 
volume delivered and services performed on labor time. 
Route cost equations were developed by aggregating the 
functions performed and applying labor costs and truck 
expenses. 


Results 


The average cost per stop in Milwaukee during 1954 
was $1.128. This was composed of $0.934 labor costs per 
stop and $0.294 truck expenses per stop. Comparisons 
with other studies indicate that labor requirements of 
wholesale milk distribution in Milwaukee are somewhat 
higher than those observed elsewhere. 

No conclusive answer was reached concerning cost 
variation associated with different sizes and types of con- 
tainers. Costs per customer varied significantly with dif- 
ferent groups of services. 


Conclusions 


Variation in delivery time among different delivery 
firms offers suggestions for improving delivery efficiency 
and reducing costs. A discount system does appear prac- 
tical which will reflect the cost variation due to volume 
delivered and services performed. The historical system 
of volume discounts that has prevailed in the market does 
reflect cost variation fairly well for the medium and upper 
volume levels, but does not reflect the costs associated 
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with low volume levels. The costs associated with delivery 
to low volume outlets suggests that the initial discount 
should begin at a higher volume level than indicated in the 
historical schedule of wholesale discounts. A discount 
based on “restricted” service as compared to “full” serv- 
ice does appear practical when costs are considered. 

Apparently, the fluid milk industry prefers a flat or 
base price which (net of discounts) would on the average 
cover their costs and not give the appearance of penalizing 
anyone for inefficiency and then, prefer to offer a system 
of discounts under this price. Such a system would pro- 
vide incentives for increasing efficiency and appears de- 
sirable from the viewpoint of obtaining industry coopera- 
tion. However, in applying such a system to a market it 
would seem desirable to have detailed cost data for as- 
sembling and processing to determine the adequacy of the 
base price in covering average costs for the market. 

196 pages. $2.55. Mic 57-3803 


SOME ASPECTS OF DEVELOPMENT AND 
DIFFERENTIATION IN THE FEMALE OF THE 
HONEY BEE (APIS MELLIFERA L.), AND ITS USE 
AS A TEST ANIMAL TO ASSESS THE BIOLOGICAL 
ACTIVITY OF ROYAL JELLY 


(Publication No. 22,213) 


Maurice Vernon Smith, Ph.D. 
Cornell University, 1957 





The influence of environment upon development is sel- 
dom more clearly demonstrated than in the growth of a 
perfect female, or queen honey bee, and an imperfect fe- 
male, or worker, from similar germ cells. Not only do 
these two castes differ in size, function and behavior, but 
they also exhibit such pronounced differences in external 
morphology and internal anatomy that to the uninitiated 
observer they might appear as distinct species. That en- 
vironment alone could effect such a differentiation is truly 
remarkable. 

The present study was undertaken in an effort to deter- 
mine more precisely the mechanism responsible for di- 
morphism in the female honey bee. In the initial phase of 
this investigation the environmental influences acting upon 
the immature stages within the hive were studied. Then, 
to permit a more exact and critical assessment of these 
factors, larvae were brought into the laboratory and reared 
under completely controlled conditions. 

Royal jelly, a glandular secretion fed to honey bee 
queen larvae, has recently been the object of much scien- 
tific interest. It was deemed advisable to determine 
whether this substance, once it had been removed from the 
hive and held in storage, still maintained its biological ac- 
tivity. To assess this factor, female honey bee larvae 
were reared on royal jelly in the laboratory and the degree 
of differentiation exhibited by the resulting adults was used 
as an index of the quality of the jelly. 

In the course of this study a technique was developed 
whereby female larvae, just hatched from the egg, could 
be brought through to the adult stage in the laboratory. 
Young larvae were placed on dishes of royal jelly and were 
maintained at an incubator temperature of 94.5 + .5°F. 
during their developmental period. To prevent the larval 





food from drying it was necessary to hold the feeding 
dishes in a dessicator chamber above a sulfuric acid bath 
of specific gravity 1.0500 (relative humidity 96%). Each 
24 hours the larvae were transferred to a fresh dish of 
food. 

Moisture content of the food was found to have a pro- 
nounced effect upon larval growth. The refractive index 
of royal jelly was found to be useful in estimating its 
moisture content. Larval blood density was found to be 
influenced by the moisture content of the food. 

A total of 1033 larvae were fed upon royal jelly in the 
laboratory, and 262 or 25.4 per cent emerged as adults. 
Of these 86 were queen-like females. 

Using this rearing technique, queens have been reared 
in the laboratory on the following foods: fresh royal jelly; 
royal jelly which has been refrigerated for at least 6 
months; royal jelly which has been frozen for at least one 
year; lyophilized royal jelly which has been stored in the 
refrigerator for at least 17 months. It thus appears that 
the queen-differentiating properties of royal jelly are not 
as unstable as formerly supposed. 

The queens produced in the incubator rearing tests 
have grown more slowly and have had less well developed 
Ovaries than normal queens. One laboratory-reared queen 
was introduced to a nucleus, where she mated and pro- 
duced normal worker brood. The workers reared on royal 
jelly were usually larger and had better developed ovaries 
than normal worker honey bees. 

From these feeding experiments it appears that food 
quality and total food intake are both important factors in 
female dimorphism. However, total food intake is not 
necessarily dependent upon available food. The mechanism 
by which queens and workers are differentiated is still to 
be explained. 109 pages. $2.00. Mic 57-3804 


THE ROLE OF INSECTICIDES IN THE SOILS 
OF WISCONSIN ORCHARDS 


(Publication No. 24,329) 


Lorin Roy Stelzer, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Charles L, Fluke, Jr. 


This project was initiated to determine if soil insecti- 
cides would control certain orchard pests, and if so, what 
secondary effects might be caused by these chemicals to 
plant and animal life in the orchard. In this study the 
principle research species was the plum curculio, Cono- 
trachelus nenuphar (Herbst); the apple maggot, Rhagoletis 
pomonella Walsh, was included as an experimental species 
in some of the earlier work. Although the insect control 
qualities of these chemicals are important, it is equally 
important that they do not interfere with soil productivity. 
Studies dealing with the insecticidal effect on soil arthro- 
pods, soil fertility, cherry seedlings, and the growth and 
fruit of young cherry trees were also included under this 
project. 

The insect control studies were begun by treating small 
plots of sod with aldrin, chlordane, dieldrin, EPN-300 and 
lindane at rates of three and six pounds per acre. Cages 
placed over the plots were stocked with plum curculio and 
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apple maggot infested apples. Results showed that aldrin 
and dieldrin in applications as low as three pounds will 
cause 95 to 100 per cent mortality of the plum curculio 
larvae, even up to four years after the insecticide appli- 
cations. 

Insecticides were applied to the soil of large experi- 
mental plots under field conditions in a commercial cherry 
orchard. The results indicated that aldrin, dieldrin and 
heptachlor at three and six pounds were effective in re- 
ducing plum curculio damage to cherries under orchard 
conditions. 

Soil samples taken from both the field and small plot 
treatments were placed in Berlese type funnels. These 
treatments did not appear to affect the general population 
of soil arthropods. 

An experimental study of soil insecticide treatments 
for mouse control was also conducted under orchard con- 
ditions. All treated plots showed a lower mouse population 
than the untreated check. Dieldrin at 11 pounds and hepta- 
chlor at 5.6 pounds appear very effective. 

In the greenhouse, potted young cherry trees of the 
Montmorency and Early Richmond varieties were treated 
with insecticides at rates of 100, 400 and 1600 pounds per 
acre. In these tests aldrin, dieldrin and heptachlor treated 
trees did not produce phytotoxic symptoms. Treatments 
of demeton and methyl parathion produced chlorosis and 
defoliation in varying degrees. The 1600 pound rate of lin- 
dane killed six of the eight trees treated. DDT and lead 
arsenate were also tested. 

A young Montmorency cherry orchard was used for 
three years to study the insecticidal effects on tree growth, 
fruit production, flavor and quality of fruit and soil fer- 
tility. Aldrin and dieldrin were each applied at three and 
six pounds per acre during each of the first two years. 

The differences found between the treated and untreated 
trees were non-significant with regard to terminal growth 
and quality of fruit produced. The flavor analyses of the 
fruit showed the treatment consisting of dieldrin applied 
at twelve pounds over a two year period to be significantly 
different. This difference in flavor was rated as an im- 
provement over the check. No differences were found in 
soil fertility. 85 pages. $2.00. Mic 57-3805 


EXTENT AND NATURE OF BRUISING OF 
MARYLAND PEACHES FROM THE ORCHARD 
TO THE RETAIL STORE 


(Publication No. 23,287) 


George Albert Stevens, Ph.D. 
University of Maryland, 1957 
Supervisor: Dr. George M, Beal 
The purpose of this study was to investigate the extent 
and nature of peach bruising from the orchard to the re- 
tail store and determine the causes of such bruising at 
various stages in the marketing process. The investiga- 
tion was divided into three phases: (1) Orchard to packing 
house operations; (2) packing house to retail store; and 
(3) comparison of two types of shipping containers and two 
methods of packing. 
A study of 83 pickers in five commercial peach orchards 





in Maryland revealed that the amount of bruising resulting 
from the picking operation averaged 4.48 percent. The 
manner in which the peaches were handled during the pick- 
ing operation had considerable effect on bruising. The 
pickers who were laying fruit into the picking container 
and stooping when emptying into the field container had an 
average bruising of 1.97 percent as compared with 6.57 
percent for those who were dropping fruit into the picking 
container and standing erect when emptying into the field. 
container. None of the undesirable picking practices had 
any Significant effect on bruising when firmness averaged 
above 14 pounds as measured by the Magnus and Taylor 
fruit pressure tester. 

To measure the amount of bruising which occurred be- 
tween the orchard and packing house, 28 samples, totaling 
4,468 peaches, were selected in the orchards and inspected 
fully before the fruit was loaded. The same containers 
were inspected again when the fruit arrived at the packing 
house. The results showed that bruising increased by an 
average absolute amount of 3.83 percentage points, or al- 
most 4 peaches in each 100 inspected. 

Samples of peaches were selected at the conclusion of 
each of several operations for the purpose of measuring 
“concealed” bruising. “Concealed” bruising is defined as 
that bruising which existed but was not visible at the first 
inspection, but became visible at a subsequent inspection 
of the same peaches which were not subjected to additional 
handling. The first inspection disclosed an average bruis- 
ing of 4.5 percent, while inspection of the same peaches 
48 hours later showed an average bruising of 9.7 percent. 
This indicates that a large amount of bruising is not de- 
tectable immediately after it occurs, but becomes visible 
48 hours later. 

To determine the extent of bruising from the packing 
house to the retail store, 18 shipments of fresh peaches 
were followed through the marketing channels. Of the 18 
shipments, 7 were shipped to Pittsburgh, Pennsylvania; 

6 were shipped to Washington, D. C.; and 5 were shipped 
to Baltimore, Maryland. All of the peaches were packed 
in the standard bushel basket and shipped by truck. Total 
bruising averaged 8.74 percent at the shipping point. When 
the same peaches arrived at wholesale, average total 
bruising had increased to 16.06 percent; and upon arrival 
in the retail stores total bruising increased to an average 
of 28.02 percent. Considerable dispersion was associated 
with each of these averages, most of which was explained 
by variation in firmness of the fruit. 

The final part of this study was devoted to comparing 
the effect on bruising of the field crate and the bushel 
basket from shipping point to retail. The basket was 
packed with the usual face and bulge and the crate was 
jumble packed with 45 pounds of peaches. Total bruising 
at shipping point averaged 3.84 percent for the crate com- 
pared with 7.80 percent for the basket. At wholesale the 
crate shipments averaged 6.32 percent and the basket ship- 
ments averaged 16.57 percent of bruising. At the retail 
store, total bruising averaged 10.91 percent in the crate 
shipments and 30.23 percent in the basket shipments. The 
field crate and the method of packing reduced peach bruis- 
ing by a substantial amount. 

163 pages. $2.15. Mic 57- 3806 
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IMPACTS OF THE EXPANDING URBAN-RURAL 
ECONOMY IN SOUTHEASTERN WISCONSIN 


(Publication No. 24,336) 


Arthur Joseph Walrath, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Raymond J, Penn 


Statement of the problem: Throughout the nation we have 
two conflicting developments. The nation is increasing its 
demand for food because of the increasing population. At 
the same time the agricultural resources of the nation are 
being reduced because farmland is being converted to resi- 
dential uses. With this as a background, there were three 
basic purposes: 1) to determine the effects of urbanization 
on agricultural production in southeastern Wisconsin, 2) to 
examine present and emerging problems in the urban-rural 
fringe, and 3) to determine what tools communities can 
use to cope with or alleviate the problems. 








Procedure: Data obtained from the annual agricultural 
census compiled by the Wisconsin Crop and Livestock Re- 
porting Service were analyzed for 1931, 1940, 1950 and 
1955 to determine what changes were taking place within 
agriculture in southeastern Wisconsin. Plats of subdivi- 
sions filed with the register of deeds were examined to de- 
termine the amount of land shifting into residential uses. 
Tax rolls for various years were also examined to deter- 
mine the amount of land that was shifting from larger acre- 
ages to small acreages. Farmers within four selected 
school districts were interviewed to determine how urbani- 
zation has affected them, what problems have arisen for 
them, and what type of adjustments they have made. 





Results: In the town of Brookfield, the area in which ur- 
banization has been concentrated, some 2,330 acres were 
in subdivisions that were recorded between 1951-55. It is 
estimated that an additional 750 acres were in other tracts 
of less than 20 acres that appeared on the tax roll for the 
first time during this period. Most of these 4,080 acres 
shifted out of agriculture, but this is only one-third of all 
land that shifted out of agriculture. A large part of the re- 
maining acreage was held in anticipation of future demand 
or development. 

In residential developments, two processes take place. 
First is that of spasmodic developments erupting up here 
and there over a large area. This is followed by sprawl — 
the expansion of existing residential areas. Farmers re- 
ported that no land has sold as farmland in the areas where 
sprawl is taking place. This gives rise to the axiom that 
“Any change in ownership of farmland involving a legiti- 
mate sale results in a change of use from agriculture to a 
nonagricultural use.” 





Conclusions: In an area where sprawl is taking place, ag- 
ricultural problems must be considered as being transi- 
tional — for they cease to exist when ownership changes. 
Community problems become of major concern and these 
include schools, drainage, sewage disposal, and highway 
location. 

Towns or counties do have powers now to take action 
regarding most of the community problems, yet the action 
that has been taken has been limited. The need for a thor- 
ough study of local governmental structure was proposed. 





; 





In case of schools, a unit that can plan and finance capital 
improvements is needed. 

Two specific proposals were made. First, it was pro- 
posed that an “original occupancy” tax be used as a source 
of revenue for school districts during the period when a 
new house is first occupied and the time when taxes are 
collected for the improvements. Second, to reduce the 
problems arising from sewage disposal, it was proposed 
that certain areas be designated by the state as requiring 
central sewage disposal systems before development for 
residential uses and that these areas be zoned on a condi- 
tional basis — “conditional residential district” — their 
use for residences being conditioned upon the existence of 
a central disposal systern. 

187 pages. $2.45. Mic 57-3807 


INFLUENCE OF SOIL TYPE, ENERGY MATERIAL, 
SOIL MOISTURE, SOURCE AND RATE OF 
NITROGEN AND INCUBATION TEMPERATURE 
UPON BIOLOGICAL INTERCHANGE OF 
NITROGEN IN SOIL 


(Publication No. 24,235) 


Wasudeo Gopalrao Walunjkar, Ph.D. 
North Carolina State College, 1957 


Supervisors: Willie Garland Woltz and 
William Victor Bartholomew 


Nitrogen interchange between the organic and inorganic 
forms was studied in some soils of the tobacco regions of 
North Carolina, with the use of N’’, as affected by energy 
material, soil moisture, source and rate of nitrogen and 
soil temperature. 

Biological interchange of nitrogen between the organic 
and inorganic forms was evident in the soils studied, even 
without the addition of supplemental organic materials. 
However, the total nitrogen interchange as measured by 
the amount of fertilizer nitrogen immobilized and the | 
amount of soil nitrogen mineralized was closely related to 
the organic matter content of the soil, being greater in the 
soils with the higher than in those with lower organic 
matter content. Although there was no time for any ap- 
preciable biological interchange at time “To”, all added 
nitrogen could not be recovered. The added N” appeared 
to equilibrate with some of the fixed nitrogen in the soil. 
This nitrogen was not extractable by the extracting solu- 
tion used. Added inorganic nitrogen was immobilized 
mostly during the first few days of incubation, and was 
slowly mineralized in the subsequent periods along with 
the nitrogen from the soil organic matter. This resulted 
in the continued dilution of the added tagged nitrogen. 
During the early periods of incubation nitrate nitrogen ap- 
peared to be immobilized to a greater extent than the am- 
monium nitrogen, however, at the end of the experimental 
period, no appreciable differences between the two sources 
were evident. Source of nitrogen added did not have any 
effect upon the mineralization of nitrogen from the soil 
organic matter. The amount of fertilizer nitrogen immo- 
bilized decreased with the increased moisture content of 
the soil, however, soil moisture did not have an appreci- 
able effect upon the mineralization of soil nitrogen. With 
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the increased rates of fertilizer nitrogen addition, greater 
quantities of fertilizer nitrogen were immobilized, thereby 
increasing the amount of inorganic nitrogen in the soil so- 
lution. Greater amounts of soil nitrogen were mineralized 
in the soils incubated at 30° C than in those incubated at 
lower temperatures. The amount of fertilizer nitrogen 
immobilized was more or less the same at all tempera- 
tures. 66 pages. $2.00. Mic 57-3808 


EFFECT OF TWO METHODS OF TILLAGE ON 
SOIL PHYSICAL PROPERTIES AND CORN YIELDS 


(Publication No. 24,337) 


Raymond William Wengel, Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Associate Professors L. E. Engelbert 
and C. B. Tanner 


Mulch-tillage has been proved an effective means of 
erosion control on intertilled cropland, This method of 
seedbed preparation for corn has not been widely adopted 
because yields are often lower than when conventional 
tillage methods are used. However, on well fertilized, 
well drained land, yields and stands of corn on mulch-tilled 
soil (prepared with the field cultivator) have compared 
favorably with those obtained on soil conventionally pre- 
pared with the moldboard plow. 

The studies in this experiment were made to determine 
the effects of mulch-tillage versus plowing on soil physi- 
cal conditions and on plant yields. The soil studied was 
Miami silt loam. 

The results of three years of tillage trials are reported. 
Different plots were used each year. In 1954 and 1956 the 
tillage trials were conducted on land that had been in 
legume-grass hay crops. In 1955, the tillage trial was con- 
ducted on land that had previously been used for intertilled 
crops for a number of years. Adequate nutrient supply was 
insured by a heavy broadcast application of a complete fer- 
tilizer, and by a nitrogen sidedressing when the corn was 
about one foot high. In the first two years of tillage trials 
no differences due to tillage treatments were found in corn 
yield or corn stand. In the third year, mean corn yields on 
mulch-tilled land were lower than on plowed land, though 
nitrogen applied as sidedressing on one-half of each treat- 
ment reduced this difference. Nitrogen and potassium per- 
centages were lower in corn leaf tissue samples taken in 
July of the third year from the mulch-tilled land. In 1954 
and 1956, total porosity, air-space porosity, air capacity, 
air permeability, and penetrability were higher in the sur- 
face four inches of soil on plowed strips. From the re- 
sults of these experiments, it was concluded that: 1) with 
adequate fertilization, yields of corn on mulch-tilled land 
compare favorably with those on plowed land provided no 
other factor is limiting; 2) because of a tendency toward 
lower air-space porosity, mulch-tillage may limit soil 
aeration during wet springs to the extent that plant growth 
is adversely affected; 3) the long time effects of these dif- 
ferent tillage practices on soil physical conditions need 
further investigation. 
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CERTAIN FACTORS AFFECTING THE PRODUCTION 
OF VOLATILE AND NON-VOLATILE SULPHYDRYL 
COMPOUNDS RESULTING FROM THE 
HEAT TREATMENT OF MILK 


(Publication No. 23,670) 


Earl Neal Boyd, Ph.D. 
The Ohio State University, 1952 


When milk is exposed to high temperatures, many 
chemical and physical changes take place. Among the 
more significant of these is the formation of volatile and 
non-volatile sulphydryl compounds which results mainly 
from the serum proteins. The production of these ma- 
terials has been related to cooked flavor and to the anti- 
oxidant property of milk which has been heated to high 
temperatures. 

In this study, volatile and non-volatile sulphydryl com- 
pounds produced during the high heat treatment of milk 
were determined. The hydrogen sulfide was determined 
by trapping the gas as zinc sulfide and measuring spectro- 
photometrically the intensity of the blue color produced 
by the interaction of the zinc sulfide in the presence of 
p-aminodimethylaniline and ferric chloride. 

The so-called non-volatile sulphydryl compounds were 
determined by the thiamin disulfide (TDS) method in which 
the values are expressed as mg. cysteine hydrochloride, 
before and after the hydrogen sulfide was removed by 
aspiration. 

Information was obtained on the effect of various fac- 
tors which have an influence on the sulphydryl compound 
formation in milk and milk products. These studies in- 


- Cluded the addition of calcium chloride and mono-hydrogen 


sodium orthophosphate to the milk prior to heating, and of 
copper both prior to and after heating. 

In general the ratio of hydrogen sulfide release to the 
decrease in thiamin disulfide values is approximately 0.1 
to 1.0 mg. or as a 1:2 molar ratio. The maximum TDS 
values were produced before the volatile sulfur was re- 
leased. 

The average thiamin disulfide values obtained when the 
milk was heated to 90°C. momentarily, expressed as mg. 
per liter of cysteine hydrochloride were: milk, 21.1; whey, 
17.4; 35 per cent cream, 22.8; buttermilk, 22.9. 

When the products were heated at 90°C, for 30 minutes, 
cooled, and exhaustively aspirated, the following average 
values for hydrogen sulfide expressed as micrograms per 
liter were obtained; milk, 433; cream, 535; buttermilk, 
096; and whey, 293. 

The addition of copper in quantities of 0.5 to 2.0 p.p.m. 
decreases both the volatile and non-volatile sulphydryl 
compounds in normal milk. The effect of copper depends 
upon whether it is added prior to or after heating. If cop- 
per is added prior to heating it is possible that the copper 
reacts with the protein at the surface of the protein, thus 
partially tying up the sulphydryl compounds as they are 
exposed and/or the formation of copper-protein complexes. 
When the copper is added after heating the decrease in hy- 
drogen sulfide might be due to the formation of cupric 
sulfide. The decrease in the TDS values may be due to 
the copper reacting with the sulphydryl compound or to 
oxidizing a portion of the sulphydryl compounds to the 
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disulfide linkage. Either possibility would decrease both 
the volatile and non-volatile sulphydryl compounds. 

Calcium chloride and disodium phosphate added in yuan- 
tities of 0.025 per cent decreased the amount of sulphydryl 
compounds produced when the milk was heated. However, 
disodium phosphate added to whey which was then given the 
same heat treatment, increased the hydrogen sulfide, but 
no effect was obtained on the non-volatile values. 

Preheating at 63 - 66°C. for 30 minutes and condensing 
caused a decrease in the formation of volatile and non- 
volatile sulphydryl compounds upon subsequent heating. 

Lyophilized milk, reconstituted and heated, exhibited a 
slightly lower content of hydrogen sulfide (as compared 
with normal milk), but there was no significant difference 
in the TDS values for the two milks, 

119 pages. $2.00. Mic 57-3810 
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PATHOGENESIS AND RELATED BIOLOGICAL 
EFFECTS OF CARRE’S DISEASE (CANINE 
DISTEMPER) IN CERTAIN NATURAL AND 

LABORATORY HOSTS 


(Publication No. 24,272) 


Edward Crook, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Professor S. H. McNutt 

These studies were undertaken to obtain fundamental 
information on pathogenesis and pathological effects of 
canine distemper virus in minks, ferrets and chicken em- 
bryos. 

Ferrets and minks were infected by forced inhalation 
of suspensions of the virulent Green strain of distemper 
virus (DV). Animals were sacrificed periodically. Dilu- 
tions of their tissues were injected, subcutaneously, into 
susceptible ferrets to reveal: a) Which tissues were in- 
vaded by DV. b) Concentration of virus in each tissue. 

c) Rate of viral propogation in tissues. d) Route of migra- 
tion through host’s body. 

Sections of infected tissues and of control tissues were 
prepared for microscopy. Duplicate sections were stained 
with hematoxylin-eosin, and Shorr’s Ss stains. 

Sera of minks and ferrets were tested for antibody con- 
tent against egg-adapted strains of DV in embryonating 
eggs. 

To study effects of ingested virus, mink were fed in- 
fected ferret tissues. Pathogenesis and pathologic changes 
were studied in this group as in aerosol-exposed animals. 

To study generation-time of DV and its effects on cho- 
rioallantoic membranes (CAM) of embyonating eggs, groups 
of five CAM were harvested every sixth hour, post- 
inoculation, from hour 12 through hour 120. One mem- 
brane of each group was prepared for microscopy. Con- 
trol membranes were prepared simultaneously. Remain- 
ing inoculated membranes were reinoculated onto CAM of 
eggs which were harvested six days later. 

Three series of experiments were conducted to attempt 
adaptation of DV to the allantoic chamber of the chicken 





embryo to obtain larger harvests of virus-rich material 
than can be obtained from CAM: 1) Direct chamber-to- 
chamber passage of simple allantoic fluid-broth inoculi, 
2) Chamber-to-chamber passage of allantoic fluid-broth 
containing a suspension of CAM cells to provide the virus 
with a familiar host-cell in which to propogate, 3) Cross- 
passage from CAM-to-allantoic chamber-to-CAM etc. 
Three CAM-adapted strains of DV, viz, FxNO, Lederle 
and Raccoon 9, were used in these trials. 

Results: In minks, DV was detected in lung and nasal 
tissues two days, in blood three days, in brain, kidney and 
bladder, liver and spleen four days and in muscle eight 
days, post-exposure. Virus was also detected in salivary, 
adrenal and thyroid glands. Antibody appeared in serum 
at eight days, and attained inhibitory titer at about 16 days, 
post-exposure. 

In ferrets, DV was detected in lungs, nasal tissues, 
blood and spleen at two days, in brain and liver three days 
post-exposure. Ferrets rarely produced antibody. 

In orally infected minks, virus was detected in lung, 
liver and blood, the only tissues titrated. 

Distemper inclusion bodies were found in epithelial 
cells of bronchi, intestine, bile ducts, urinary tract and 
lymphatic nodules of spleen. Necrosis occurred in lymph 
nodes and lymphatic nodules of spleen. Lesions were 
Similar in minks and ferrets. 

In CAM, active Raccoon 9 strain virus was detected at 
36 hours, FxNO and Lederle strains at 42 hours, post- 
inoculation; microscopic lesions, of proliferative-necrotic 
type without inclusions, occurred concomitantly with active 
virus. Gross lesions, principally edematous, wrinkled 
opacities of the CAM, occurred 36 hours later. 

Virus disappeared from the allantoic fluid after one or 
two passages, regardless of the method of inoculation. 

Conclusions: DV is essentially a parasite of the re- 
spiratory system, but has pantropic qualities and migrates 
through the host’s body via the blood stream. 

Minks usually react to DV by production of antibody 
which may attain high titer. Few ferrets produce signifi- 
cant antibody. 

Generation-time in the CAM is 36 to 42 hours and in 
minks and ferrets is less than 48 hours. 

DV could not be adapted to the allantoic chamber of the 
embryonating egg. 168 pages. $2.20. Mic 57-3811 


STUDIES ON THE MECHANISMS OF 
FAT UTILIZATION AND APPETITE IN 
CHICKENS AND TURKEYS 


(Publication No. 23,261) 
William Emmert Donaldson, Ph.D. 
University of Maryland, 1957 


Supervisor: Dr, Gerald F, Combs 


Experiments were conducted to study: (1) the mecha- 
nism of fat utilization in chicks; (2) the effect of restricted 
energy intake on growth and feed utilization of chicks and 
metabolizable energy content of rations; (3) the meta- 
bolizable energy content of corn oil and starch; (4) the ef- 
fect of Calorie-protein (C/P)* ratio of the ration on growth 
feed utilization and body composition of poults; and (5) the 
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effect of intraperitoneal injections of goldthioglucose on 
appetite in chicks. : 

The addition of corn oil or animal fat to chick rations 
in place of glucose or sucrose gave consistent growth im- 
provements. Corn oil failed to improve growth when com- 
pared with starch in controlled intake studies. Fat addi- 
tions had no consistent effect on energy or protein con- 
sumed per gram gain, but less feed was required per gram 
gain since the high fat rations contained relatively more 
nutrients per pound. Up to 31.4% fat did not depress 
growth. 

In a preliminary trial when corn oil replaced sucrose, 
rate of passage of contents through the chick’s digestive 
tract was reduced. Rate of passage was unaltered when a 
practical ration was fed immediately prior to measure- 
ment. The tranquilizing drugs reserpine, noludar and 
atropine (levels of 2.76, 5.52 and 11.04 mcg./therm of pro- 
ductive energy) and the thyroxine analogue 3-5-3" triiodo- 
thyronine (levels of 13.6, 27.2 and 54.4 mcg./therm of pro- 
ductive energy) also failed to affect rate of passage. 

Restricted energy (corn oil or starch) intake with con- 

. stant protein intake reduced growth and protein utilization 
efficiency in chicks. Productive and metabolizable energy 
(Calories consumed per gram gain) were utilized most ef- 
ficiently at the intermediate energy intake levels, and ef- 
ficiency became progressively less as energy intake was 
decreased or increased fromthe intermediate level. En- 
ergy restriction resulted in increased water and protein 
(dry basis), decreased fat (dry and wet basis) and un- 
changed protein (wet basis) contents of the carcass. Me- 
tabolizable energy values of 1761 Calories per pound for 
starch and from 3838 to 3960 Calories per pound for corn 
oil were determined from these data. : 

Increasing the C/P ratio of poult rations above 25.1, 
37.2 and 43.7 to 1 in rations containing 3, 10.5 and 18% 
added corn oil, respectively, reduced four-week weights. 
Efficiency of feed utilization decreased with widened C/P 
ratio within each fat series. Calories consumed per gram 
gain were constant at ratios below 37 to 1 but increased as 
the ratio widened beyond 37 to 1. C/P ratio was inversely 
related to efficiency of protein utilization. Increased ratios 
caused increased fat, decreased protein and unchanged 
water contents of carcasses. Increased dietary fat level 
also caused increased fat and decreased protein and water 
contents of carcasses. Fat level was more effective in 
altering carcass composition than was C/P ratio when C/P 
ratios narrower than 38 to 1 were used. 

80 pages. $2.00. Mic 57-3812 


*Calories of productive energy per pound for each 
4.537 grams of crude protein, 


STUDIES ON THE PRODUCTION AND TREATMENT 
OF EXPERIMENTAL KETOSIS OF RUMINANTS 


(Publication No. 22,255) 


Gerald Dean Goetsch, Ph.D. 
Purdue University, 1957 


Major Professor: W.R. Pritchard 


Various procedures were used in attempts to reproduce 
in sheep the clinical signs and pathological lesions and the 





ketonemia and hypoglycemia typical of ketosis in sheep. 
In animals in which ketosis was experimentally produced, 
the effectiveness of various substances in reversing these 
changes was studied. 

The procedures used to produce ketosis were: (1) fast- 
ing of pregnant and non-pregnant adult ewes, (2) produc- — 
tion of diabetes in ewes and lambs with alloxan, and (3) a 
combination of fasting and phlorhizin administration to 
pregnant and non-pregnant adult ewes. 

Fasting of ewes during late pregnancy rapidly de- 
creased blood glucose levels, increased blood ketones, 
lowered the circulating eosinophil levels and produced 
clinical signs in two of four animals. Fasting of non- 
pregnant ewes induced less abrupt blood changes and no 
clinical signs were observed. 

Phlorhizin treated fasted pregnant ewes developed 
marked hypoglycemia within four hours and clinical signs 
were observed in one of two animals so treated. Concur- 
rent fasting and phlorhizin treatment of non-pregnant ewes 
induced a more rapid and intense ketonemia and hypo- 
glycemia than did fasting alone. Urine urea nitrogen and 
urine glucose excretion remained quite constant during a 
four-day period of treatment. No clinical signs were ob- 
served in these animals. Fasted and phlorhizin treated 
calves showed similar blood changes, however urine urea 
nitrogen and urine glucose excretion showed a day to day 
decline. 

Alloxan-diabetic pregnant ewes and lambs showed a 
much greater increase in blood ketone levels than did 
alloxan-diabetic non-pregnant ewes. No clinical signs of 
ketosis were observed in these animals even though the 
blood ketone levels were quite high. 

Daily cortisone acetate administration was found to ef- 
fectively prevent the development of ketonemia and hy- 
poglycemia as well as clinical signs of ketosis in fasted 
pregnant ewes. When cortisone administration was begun 


- after hypoglycemia and ketonemia had already appeared, 


no reversal of these changes was seen. In these animals 
the appearance of clinical signs was prevented though the 
fasting was continued. The administration of cortisone 
acetate to non-ketonemic alloxan-diabetic ewes rapidly 
produced marked increases in blood ketone levels. No 
further increase was observed in cortisone treated dia- 
betic lambs in which a ketonemia was already present. 

A reversal of the hypoglycemia induced by fasting and 
phlorhizin administration in calves was seen following 
cortisone treatment. These animals also showed a marked 
increase in the intensity of the glycosuria and an apparent 
increase in urine urea nitrogen. 

Attempts to effectively reverse the hypoglycemia and 
ketonemia of fasted pregnant ewes by glucose, sodium 
malate or sodium lactate were unsuccessful. Clinical 
signs of ketosis continued to appear in fasting animals in 
spite of the administration of these compounds. 

Oral administration of sodium acetate to phlorhizin 
treated fasted non-pregnant adult ewes did not alter the 
hypoglycemia and only slightly increased blood ketone 
levels. No effect on urine glucose and urea nitrogen ex- 
cretion was observed. 

Sodium propionate when given orally to phlorhizin treated 
fasted ewes rapidly reversed the hypoglycemia and blood 
levels of glucose remained at or above normal for 24hours 
post-treatment. Blood ketone levels were depressed. The 
intensity of the phlorhizin induced glycosuria was markedly 
increased during the subsequent 48-hour period. 
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Sodium butyrate when given orally to fasted phlorhizin 
treated non-pregnant ewes markedly increased blood 
ketone levels, significantly reduced blood glucose levels, 
and depressed the urine levels of glucose, urea nitrogen 
148 pages. $2.00. Mic 57-3813 


and total urine nitrogen. 


THE UTILIZATION OF FAT BY 
THE GROWING CHICK 


(Publication No. 23,374) 


Nissan Tibor Rand, Ph.D. 
University of Illinois, 1957 


The effects of fat on growth, nutrient utilization, pro- 
tein retention and carcass composition were investigated 
with crossbred chicks. Both purified and semi-purified 
diets, varying in the concentration of protein, fat, crude 
fiber and energy, were used. Three methods of feeding 
were employed, namely: ad libitum feeding; equalized 
feed intake; and equalized nutrient intake. A new method 
was developed for carcass analysis, in which the chick 
carcass was digested in concentrated hydrochloric acid at 
50-60° C for 24 to 36 hours. The fat was extracted from 
the hydrolyzed carcass with petroleum ether. The nitrogen 
was then determined by a modified Kjeldahl method. 

It was found that ad libitum feeding tended to mask the 
specific effects of supplemental fat in the performance of 
the chick because of variations in feed and nutrient intake. 
Nevertheless, ad libitum feeding indicated that moderate 
levels of fat improved feed efficiency, protein efficiency 
ratio and to a lesser degree, growth rate as well. This 
was especially true at the highest protein levels. When 
feed intake or nutrient intake was equalized, the beneficial 
effect of supplemental fat could be readily demonstrated. 
Moreover, when either of these methods of feeding was 
employed, the magnitude of the experimental errors and 
of the least significant difference (LSD) between treat- 
ments was reduced. When the diet was fed in a manner 
So as not to alter the intake of protein, energy or any other 
nutrients, it was found that supplemental corn oil consist- 
ently improved weight gain, nutrient utilization, and pro- 
tein retention. The best performance was obtained when 
the corn oil contributed between 20 and 38 percent of the 
total metabolizable energy of the diet, or between 34 and 
48 percent of the non-protein calories. However, the bene- 
ficial effect of fat on both weight gain and protein reten- 
tion was pronounced even at the highest fat level. At this 
point the corn oil contributed 57 percent of the total me- 
tabolizable energy and up to 97 percent of the non-protein 
calories of the diet. This indicated that the chick’s toler- 
ance for fat per se is essentially unlimited, The beneficial 
effect of supplemental fat was apparent at all levels of 
protein, but it was most pronounced at the highest protein 
level. 

Increased protein consumption was shown to reduce the 
percentage of fat in the carcass, The amount of fat in the 
carcass was inversely correlated with the protein/energy 
ratio and with the ratio of protein intake to the relative 
growth rate. The fat content of the carcass was unaffected 
by either the energy level or by the fat level of the diet 
per se. Total energy intake was directly related to the 
percentage of carcass fat only when protein consumption 














was constant. The apparent relationship of the dietary 
fat level to the amount of carcass fat always reflected the 
effect of the dietary energy level on the protein intake. 
The composition of the chick carcass fat was primarily 
affected by the type and level of dietary fat. The chemical 
composition of carcass fat approached that of the dietary 
fat as the intake of the latter increased. However, 
Drackett protein tended to raise the degree of unsaturation 
of the chick body fat. The percentage of body fat origi- 
nating from dietary fat increased in proportion to the level 
of fat in the diet. High levels of dietary protein tended to 
decrease the amount of carcass fat derived from dietary 
fat. 110 pages. $2.00. Mic 57-3814 


STUDIES ON THE UNIDENTIFIED CHICK 
GROWTH FACTOR IN FISH MEAL 


(Publication No. 23,381) 


Sanford Jewell Ritchey, Ph.D. 
University of Illinois, 1957 


Studies concerned with the unidentified growth factor 
in fish meal were conducted using New Hampshire x 
Columbian chicks as an assay tool. Two samples of fish 
meal were shown to promote chick growth when added to 
a Drackett-cerelose type basal diet which was believed to 
be complete in all known nutrients. Ten percent of the 
sample of fish meal which gave the greater response was 
incorporated into the diet at the expense of the carbohy- 
drate in all experiments. 

Some of the growth response given by the ration con- 
taining 10 percent fish meal could be attributed to an in- 
creased food consumption. Experiments in which chicks 
on the basal diet and chicks on the ration containing fish 
meal were fed equal amounts of feed indicated a growth 
response to fish meal even when feed intake was controlled. 

The sample of fish meal contained 72.4 percent crude 
protein. Experiments were carried out to determine the 
effect of the essential amino acids in fish meal on the 
growth of chicks. A diet containing amounts of crystalline 
amino acids equivalent to those provided by fish meal did 
not improve growth, whereas the one containing fish meal 
stimulated growth. These results show that the growth- 
stimulating property of fish meal is not its content of es- 
sential amino acids. 

To study further the growth-promoting ability of the 
protein moiety, experiments were conducted in which hy- 
drolyzates of fish meal were tested. The fish meal was 
completely hydrolyzed by treatment with 10 volumes of 
8N H2SQO, for 20 hours at 15 pounds pressure. When this 
acid hydrolyzate was incorporated into the diet, there was 
no growth stimulation. Pancreatin was used to partially 
hydrolyze the fish meal; this hydrolysis was carried out 
at pH 7.8-8.2 at 37°C. for 46 hours. This enzymatic hy- 
drolyzate gave a growth response of 5.8 percent as com- 
pared to 12.9 percent by the fish meal ration. In the fol- 
lowing tests it was shown that the residue of this hydroly- 
sis did not give any growth stimulation and that an equiva- 
lent amount of enzyme used in the hydrolysis did not give 
additional growth. A pepsin hydrolyzate which was pre- 
pared by hydrolyzing the fish meal for 48 hours at pH 2.0 
and 30° C. improved growth by 7.7 percent over the basal 
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diet as compared to 10.2 by the fish meal. Under equalized 
feeding conditions the pepsin hydrolyzate stimulated growth 
approximately one-half as much as fish meal. Because of 
the growth stimulation by an incomplete hydrolyzate, the 
growth activity may be partially due to peptide. 

When the fish meal was burned at approximately 650° C. 
to a constant weight in a muffle furnace, it was found to 
contain 17.45 percent ash. The growth response given by 
diets containing ash equivalent to 10 percent fish meal was 
very slight. This led to the conclusion that the growth fac- 
tor was not present in the ash protion. Adenosine did not 
stimulate growth when incorporated into the diet at the 
level of 150 mg./kg. 

Several water extracts did not improve growth. An ab- 
solute alcohol extract depressed growth. The presence of 
procaine penicillin in the diet was found to decrease the 
response of chicks to the growth factor. 

46 pages. $2.00. Mic 57-3815 


THE RELATIONSHIP OF CERTAIN FACTORS 
IN THE MATERNAL ENVIRONMENT 
TO FETAL GROWTH IN SWINE 


(Publication No. 24,335) 


Donald Paul Waldorf, Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Professor L. E, Casida and 
Assistant Professor H, L. Self 


The litters from 46 gilts and 34 yearling sows were 
studied to determine the effect of maternal characteristics 
on fetus and placenta weights at 105 days of gestation. Dif- 
ferences in maternal environment arising from breed and 
feeding regime, as well as individual maternal character- 
istics, were studied in three other trials involving 155 
gilts; fetus and placenta weights at 25 days, 70 days, and 
105 days of gestation and pig weight at term were con- 
sidered in these trials. Chester White and Poland China 
gilts carrying comparable crossbred litters were fed vari- 
ous sequences of two different nutrient levels starting 
shortly after weaning. Full-feeding was accomplished by 
self-feeding a low-fiber ration (4-6%); limited-feeding was 
carried on either by hand-feeding the low-fiber ration at 
two-thirds the level of self-feeding or by self-feeding a 
high-fiber ration (11-18%). 

Individual differences in maternal growth and fatness 
had no effect on embryo or fetal development, as shown by 
path coefficient analysis. Pig weight was positively asso- 
ciated with litter size at 25 days of gestation, but was neg- 
atively associated with it at 70 and 105 days and term. 
Percent survival (holding litter size constant) did not af- 
fect pig weight at any stage studied. The adverse effect of 
increased litter size on fetus weight late in gestation is 
interpreted as occurring primarily because of the large 
positive association of litter size with number of fetuses 
per horn. The end positions in the uterine horn tended to 
favor fetal growth more than the middle positions, particu- 
larly with larger numbers of fetuses per horn; this asso- 
ciation is described by a quadratic regression that does not 
appear to change with numbers per horn. The fetal mem- 
branes tended to react to these environmental differences 





in a manner similar to that shown by the fetuses them- 
selves. Examination of the effect of litter size and number 
per horn on fetus weight relative to their association with 
membrane weight indicated that at 25 days litter size has. 
a significant, positive direct effect on fetus weight. The 
indirect effect of litter size (through membrane weight) 
and the direct and indirect effects of number per horn on 
fetus weight were negligible at this time. At 105 days of 
gestation some of the effect of number per horn on fetus 
weight is direct; the effect of litter size, directly or in- 
directly, is negligible. 

The carcass weight, back-fat thickness, and carcass 
length of the gilts were reduced by limited-feeding. Pig 
weights were not affected by the maternal feeding regime 
at any of the stages studied; however, fetal mortality _ 
(after 25 days) was increased by limited feeding. Pig 
weights were higher in litters carried by Chester White 
gilts than in those carried by Poland China gilts. These 
greater weights appear to arise in part from the more 
rapid development of the fetal membranes in the Chester 
White gilts early in gestation. 

Competition between litter and dam appears to have 
little effect on the growth of the fetuses in the litter under 
the conditions of moderate restriction of the dam’s nutri- 
ent intake; however, fetal mortality is increased under 
these conditions. Fetal growth is regulated in part by 
the degree of competition among fetuses in a litter, pre- 
sumably for such things as space and nutrients, and by 
those unknown factors associated with location within a 
uterine horn. 89 pages. $2.00. Mic 57-3816 


INVESTIGATIONS ON PHOSPHORUS METABOLISM: 
1. THE PHOSPHORUS REQUIREMENT OF CALVES. 
2. AVAILABILITY OF THE PHOSPHORUS 
IN VARIOUS SOURCES FOR CALVES. 


(Publication No. 23,152) 


Milton Bee Wise, Ph.D. 
Cornell University, 1957 


Chairman: S. E. Smith 


Forty Holstein male calves were used in two experi- 
ments to determine the phosphorus requirement. At 12 
weeks of age the calves were changed from a grain-hay 
pre-experimental ration to a semi-purified basal ration 
containing 0.09 percent phosphorus. In each experiment 
there were 4 treatment groups consisting of 5 replications. 
The calves were individually fed ad libitum. Dicalcium 
phosphate was added to the daily ration to supply different 
levels of phosphorus. At the beginning of the 6-week test 
periods, 2 millicuries of Ca**® were injected intravenously 
in order that autoradiographs might be made to measure 
bone growth. Mean values for total weight gain in pounds, 
femur growth in square inches, total feed intake in pounds, 
feed/gain and terminal serum inorganic phosphorus in 
mg. percent for the different phosphorus levels fed in Ex- 
periment I were, respectively: 0.09 percent P, 34, 0.83, 
203, 6.37, 4.3; 0.12 percent P, 38, 0.82, 203, 5.65, 4.3; 
0.18 percent P, 57, 1.01, 242, 4.28, 5.9; 0.30 percent P, 
64, 1.08, 252, 3.97, 9.2. Mean values for criteria listed 
above and also rib growth in centimeters for the phosphorus 
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levels fed in Experiment II were, respectively: 0.14 per- 
cent P, 37, 0.78, 218, 6.60, 4.9, 2.16; 0.22 percent P, 51, 
1.00, 243, 4.94, 6.7, 2.48; 0.30 percent P, 52, 0.93, 245, 
4.89, 8.4, 2.35; 0.38 percent P, 49, 0.96, 240, 4.93, 8.1, 
2.42. Other measurement criteria used were serum phos- 
phatase activity, percent ash in ninth rib, percent phos- 
phorus in rib and ash of rib, total rib weight and increase 
in height at withers. Bone autoradiographs proved to be 
both sensitive and precise as a method for measuring bone 
growth. The phosphorus requirement for calves of this age 
(12-18 weeks) and weight (200-275 pounds) approximated 
0.22 percent of the air-dried ration. 

A third experiment was conducted with 25 Holstein 
male calves to determine the availability of the phosphorus 
in different sources used to supplement cattle rations. The 
calves were purchased at 8 weeks of age, fed a grain-hay 
ration for an additional 6 weeks, and then changed to the 
semi-purified basal ration containing 0.11 percent phos- 
phorus. Five calves were continued on the basal ration 
while 4 other groups of 5 animals per group were supple- 
mented with an additional 0.08 percent phosphorus (by 
chemical assay) from the various phosphorus sources. 

The calves were individually fed, ad libitum, throughout a 
test period of 8 weeks. Response criteria utilized were as 
outlined in the previous requirement studies. Mean values 
for total weight gain in pounds, rib growth in centimeters, 
total feed intake in pounds, feed/gain, terminal serum in- 
organic phosphorus in mg. percent, terminal serum alka- 
line phosphatase activity in Bodansky Units, and fluorine 
content of the ninth rib in PPM for calves fed the basal 
ration and the basal with various supplements added were, 
respectively: basal, 56, 2.04, 328, 6.38, 4.69, 15.55, 556; 
chemically pure dicalcium phosphate, 65, 2.41, 335, 5.15, 
6.87, 11.03, 562; defluorinated rock phosphate, 72, 2.48, 
356, 5.14, 6.44, 11.18, 654; Curacao Island raw rock phos- 
phate, 62, 2.19, 310, 5.09, 6.18, 12.89, 932; soft phosphate 
with colloidal clay, 72, 1.87, 325, 4.53, 5.87, 17.12, 1859. 
Body weight gain and feed intake did not appear to be sensi- 
tive criteria for measuring availability of phosphorus in 
an experimental period of the length employed in this re- 
search. Based on serum inorganic phosphorus response, 
serum alkaline phosphatase activity, bone growth as meas- 
ured from autoradiographs, and fluorine content of the 
skeleton, the phosphorus supplements tested ranked as fol- 
lows, starting with the most satisfactory: defluorinated 
rock phosphate or dicalcium phosphate, followed by Curacao 
Island raw rock phosphate, and soft phosphate with col- 
loidal clay. 207 pages. $2.70. Mic 57-3817 
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THE BIOLOGY AND MANAGEMENT OF THE 
BISON OF WOOD BUFFALO NATIONAL PARK 
(Publication No. 24,280) 


William Albert Fuller, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Robert A. McCabe 


The discovery of tuberculosis in the bison (Bison b. 
bison x B. b. athabascae) of Wood Buffalo National Park in 














1947 promoted this study of the biology of the species. 
The objective was to formulate a management programme 
which would be biologically sound and which would reduce 
the incidence of tuberculosis. Observations of distribu- 
tion, abundance, survival of calves, predation by wolves 
(Canis lupus), and behaviour were made from the ground 
and from aeroplanes. Notes on reproduction and disease 
were made on about 1,800 carcasses at the annual reduc- 
tion slaughters and 65 others killed at other times of the 
year or found dead. 

A brief history of the northern bison from 1890 to 1950 
is presented. The physical and biotic environments are 
described. Female bison were found to reach sexual ma- 
turity in their second (36 per cent), or third years (52 per 
cent). Female bison conceive, on the average, two years 
out of three from maturity until the onset of old age when 
the conception rate drops drastically. No twin foeti were 
observed. The primary sex ratio was 119 males per 100 
females. There was evidence that lactation interfered 
with subsequent breeding. Tuberculosis was found to have 
no effect on the conception rate, rather it is postulated 
that the stress of pregnancy increases the severity of 
tuberculosis in females. The over-all conception rate of 
o7 per cent is low compared with other bison herds which 
have been studied. Males were found to reach sexual ma- 
turity by the end of their third year. The post-calving 
calf crop may be as high as 25 per cent of total herd 
strength, but survival to yearling age is less than ten per 
cent of herd strength. Mortality factors include diseases 
(tuberculosis, brucellosis, arthritis, arteriosclerosis, 
orchitis, metritis, tumours and unidentified abcesses), 
parasites (Damalinia sedecimdecembrii, Setaria labiato 
papillosa and Dictyocaulus sp.), predation, and accidents. 
The incidence of tuberculosis was found to increase with 
the age of the animals, from 15 per cent of yearlings to 
06 per cent of aged animals examined at Hay Camp. 
Thirty-nine per cent of 1,508 animals of all ages and both 
sexes showed visible lesions. Mortality from tubercu- 
losis was estimated to be about five per cent per year 
based on the number of condemnations for advanced, gen- 
eralized tuberculosis. Evidence is presented that natality 
and mortality are about equal resulting in an essentially 
stable population for the last 20 years. 

A management program is outlined based on a multiple 
use concept involving (1) maintenance of aesthetic values, 
(2) intensive management for meat production and tuber- 
culosis control in selected areas, and (3) sport hunting 
outside the Park boundaries. A sustained annual yield of 
800 carcasses is predicated for the Lake Claire Meadows 
and 300 for the Hay Camp prairies. A provisional quota 
of 50 trophy bulls is suggested. Two appendices deal with 
age determination by characteristics of the horns and 
teeth, and behaviour and social organization. 

137 pages. $2.00. Mic 57-3818 
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DEVELOPMENT OF A HIGHLY ACCELERATED 
TEST FOR WATER-RESISTANT 
HARDWOOD PLYWOOD 


(Publication No. 24,232) 


Clarence Arthur Hart, Ph.D. 
North Carolina State College, 1957 


Supervisor: James Samuel Bethel 


Investigations regarding the feasibility of a highly ac- 
celerated test as a substitute for the present ten-cycle 
test for water-resistant hardwood plywood have produced 
very promising results. This tentative test employs ex- 
tent of delamination at the end of a fixed period of rapid 
wet-dry cycles at an increased temperature as the index 
of plywood quality. A new test specimen has been de- 
veloped which facilitates the rapid determination of extent 
of delamination. This makes possible a test which has the 
advantages of a great reduction in time required, economi- 
cal adaptation to fully automatic cycling controls, and 
minimum man hours requirement. The sensitivity of the 
new test is comparable to the present standard test. 

109 pages. $2.00. Mic 57-3819 
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THE EFFECT OF CERTAIN ENVIRONMENTAL 
FACTORS ON THE SUCCESSFUL INOCULATION 
OF VARIOUS FORAGE LEGUMES 


(Publication No. 24,231) 


Charles William Alexander, Ph.D. 
North Carolina State College, 1957 
Supervisor: Douglas Scales Chamblee 

The lack of effective nodule production upon legumes 
grown from inoculated seeds has been a problem in forage 
seedings in North Carolina. Attempts to inoculate the es- 
tablished seedlings after initial inoculation failure are 
usually undertaken. This work has dealt with two aspects 
of the problem, viz. (a) the effect of exposure of inoculated 
legume seeds to sunlight and desiccation during initial 
seeding, and (b) the effect of the age of the plants upon 
inoculation of established stands. 

In greenhouse experiments inoculated seeds of alfalfa 
and birdsfoot trefoil were exposed to sunlight for periods 
ranging from 1/2 hour to 16 hours. These exposures were 
conducted on both dry and moist Norfolk sandy loam and 
Davidson clay loam soils and in both morning and after- 
noon periods. Nitrogen deficiency and reduced yields re- 
sulted from the 16 hour exposure regardless of the con- 
ditions of the treatment. On dry soils the next longest ex- 
posure, 5 hours, was detrimental as well. There seemed 
to be some evidence of an increased detrimental effect of 
the morning exposures. In all instances where treatment 
effects occurred, however, normal nitrogen nutrition and 
yield were restored after the initially reduced period. 

Further greenhouse experiments were conducted in 





which inoculated seeds of alfalfa and birdsfoot trefoil were 
placed in dry Norfolk and Davidson soils for periods rang- 
ing from 3 days to 4 weeks. Nitrogen deficiency and re- 
duced yields occurred with drying periods of 3 weeks or 
longer. As with exposure to sunlight these effects were 
only temporary, normal nitrogen nutrition and yield being 
restored after the initial loss. 

The inoculation of aged stands was studied in field ex- 
periments on three soils - Bladen silt loam, Norfolk sandy 
loam and Davidson clay loam - representative, respec- 
tively, of the lower and upper coastal plain and the pied- 
mont of North Carolina. Big trefoil was grown on the 
Bladen soil, alfalfa and birdsfoot trefoil on the Norfolk 
soil, and alfalfa on the Davidson soil. Uninoculated seed 
was sown, and at various ages of the plants - ranging from 
3 to 20 weeks - inoculum was drilled along each side of 
each row in the plot. Subsequent yield and nitrogen analy- 
ses indicated that application of inoculum to the soil in 
attempted inoculation of seedling plants is much less ef- 
fective than application of inoculum to the seed at the time 
of seeding. This was especially true on the sandy soil. 
The longer the delay in applying inoculum to uninoculated 
seedlings, the greater is the loss in stand and, hence, 
subsequent yield. The yield of plots receiving midwinter 
applications of inoculum, when the plants were 20 weeks 
of age, was little better than the uninoculated check plots. 

94 pages. $2.00. Mic 57-3820 


RELATIONSHIP OF GENES FOR RUST RESISTANCE 
IN VULGARE WHEAT VARIETIES 


(Publication No. 18,917) 


Chaudhari Muhammad Aslam, Ph.D. 
University of Minnesota, 1956 


Stem rust of wheat (Puccinia graminis tritici) is a very 
destructive fungal disease for the wheat growers. Efforts 
of the plant breeders have always been directed to pro- 
duce resistant varieties to the new races. More recently 
Kenya Farmer, a variety of wheat from Kenya colony, has 
been observed to be resistant to most of the biological 
races of stem rust including 15B. This variety was 
crossed with 11 other spring wheat varieties which pos- 
sess resistance to many prevalent races. The aim of this 
research was to study the genetics of the resistances car- 
ried by various parental varieties. The data on the Fe 
generation and parents were obtained on stem rust reac- 
tion to a collection of races, to a collection of races of 
leaf rust, earliness of heading, and waxiness in the field 
in the year 1955. 

The seedling tests of randomly selected Fs; lines were 
made to race 15B, race 11, and race 38 of stem rust in the 
greenhouse at a temperature of 68-70° F. Association 
studies were also made between the mature plant reaction 
and seedling reaction to stem rust race 15B and also be- 
tween the reactions of race 15B, race 11, and race 38. 

The crosses of Kenya Farmer with Marquis, Kentana 
and Lerma, and some other crosses, gave dwarf plants in 
F, generation. 

Mature plant reaction to a collection of races in the 
field showed that at least three genes were controlling the 
inheritance of resistance. Kenya Farmer appearedtocarry 
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one dominant gene for resistance, while Egypt N.A.95 car- 
ried other genes for resistance, which showed complemen- 
tary effect in the dominant condition. The interaction of 
these three genes explained the segregation in all the 
crosses. 

In the leaf rust reaction studies, Kenya Farmer and 
Lee were resistant, while the remainder of the varieties 
were susceptible. Kenya Farmer appeared to carry one 
gene for resistance in recessive condition. The results of 
all the crosses with Kenya Farmer, excepting with That- 
cher, were explained on a monofactorial basis with sus- 
ceptibility dominant. The results of Thatcher x Kenya 
Farmer were explained on the basis that Thatcher carried 
two complementary genes for susceptibility besides carry- 
ing a gene for resistance. Susceptibility factors showed 
an epistatic effect on resistant genes. 

Non-waxiness of Egypt N.A.95 was controlled by one 
factor. 

Earliness of heading was explained on a multifactor 
basis. 

The results of seedlings reaction to race 15B showed 
that three independently inherited genes conditioned the 
segregation of the resistant x resistant parents involving 
Kenya Farmer, Kenya 58, and Kenya 117A. The results 
between resistant x susceptible varieties were explained 
by the presence of two more genes S82 for susceptibility. 
These genes showed an epistatic effect on the resistant 
genes. There was no segregation in one cross Mida x 
Timstein-Henry, involving susceptible parents, showing 
that these varieties carried the same factor or factors for 
susceptibility. 

Results of seedling studies with race 38 and race 11 
were explained on the interaction of three independently in- 


herited genes for resistance and one gene for susceptibility. 


In these crosses resistant gene appeared to have an epista- 
tic effect on the susceptible gene. 
No associations were obtained between the various stem 


rust reactions except in the field rust reaction in F2 gener- 


ation and Fs; seedling reaction to race 15B in the crosses 
of Timstein-Henry x Kenya Farmer and Mida x Kenya 
117A, and between the seedling reaction of race 38 and 
race 11 in crosses of Kenya 58 x Kenya Farmer and That- 
cher x Kenya Farmer. 91 pages. $2.00. Mic 57-3821 


A STUDY OF TOMATO ACIDITY AND 
ITS RELATIONSHIP TO ACID CONSTITUENTS 
AND MINERAL NUTRITION 


(Publication No. 22,505) 


Donald Bigelow Bradley, Ph.D. 
Rutgers University, 1957 


A quantitative procedure for the separation of organic 
and inorganic acid anions in the puree of tomato fruit was 
developed using ion exchange and silica gel partition chro- 
matographic techniques. Of ten acids detected, seven were 
separated quantitatively. The pyrrolidone carboxylic, 
malic, citric, phosphoric, hydrochloric, sulfuric and galac- 
turonic acids were separated quantitatively employing the 
silica gel partition column and the appropriate solvent 
system. The lactic, fumaric and acetic acids were eluted 
and titrated together. This was the first time, as far as 





could be determined, that the inorganic acids (phosphoric, 
hydrochloric and sulfuric) and galacturonic acid were 
separated quantitatively from tomato puree or from pure 
solutions by silica gel partition chromatography. Qualita- 
tive identification of the acids in tomato puree was ac- 
complished by employing paper and partition chromato- 
graphic techniques and chemically pure samples of the 
acids. 

The recovery of individual acid constituents from the 
partition column accounted for 94 per cent of the total 
acidity of tomato puree. This was approximately 30 per 
cent more of the total acidity than had been accounted for 
heretofore. The inorganic acids and galacturonic acid ac- 
counted for this additional acidity. 

Tomato varieties Ace, Improved Garden State and John 
Baer were considered to have a low, medium and high 
titratable acidity level, respectively. Major differences 
in the titratable acidity levels between these varieties ap- 
peared to be caused by 1. differences in the citric acid 
percentage of the total acidity and 2. differences in the 
portion of the total acidity that was present in a titratable 
form. For example, the citric acid for these varieties 
comprised 44.50, 52.70 and 56.70 per cent, respectively of 
the total acidity. The higher the acidity level of the variety, 
the higher was the percentage of citric acid. As the acid- 
ity level of the variety increased, the portion of the total 
acidity that was present in a titratable form increased. 
Less than one-half of the total acid in the Ace and Im- 
proved Garden State varieties was present in a titratable 
form. Conversely, John Baer variety with a relatively 
high acidity level had more than one-half of its total acidity 
present in a titratable form. 

Data from extensive field plot studies showed consist- 
ently that increasing rates of K fertilization produced in- 
creases of up to 40 per cent in the titratable acidity level 
of the Improved Garden State variety. As applications of 
K produced increases in the titratable acidity, the citric 
acid content (me./1) increased significantly. Citric acid 
consistently made up 53 + 1 per cent of the total acidity 
for this variety regardless of the major changes induced 
in the titratable acidity by K fertilization. Increases in 
the titratable and total acidity levels were accompanied by 
substantial increases in the content of K in the fruit and 
vine. Potassium accounted for 85 per cent of the total 
cations removed by ion exchange from tomato puree and it 
appeared that the cation-anion system in the tomato fruit 
was principally a K-anion system. Increasing rates of K 
fertilization in many cases produced significant increases 
in yield. 

A significant positive correlation was found between 
the K saturation of the cation exchange complex of the 
soil and the titratable acidity level of tomato puree. 

Various levels of Ca and Mg fertilization produced no 
significant differences in the yields or acidity levels of the 
fruit except that as the application rate of Ca increased, 
the content of malic acid decreased. 

124 pages. $2.00. Mic 57-3822 
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VIRULENCE OF POTATO VIRUS Y ISOLATES 
AND IMMUNITY IN THE GENUS SOLANUM 


(Publication No. 24,276) 


Gene Douglas Easton, Ph.D. 
The University of Wisconsin, 1957 





Supervisors: Professors R, H, Larson and R. W. Hougas 


Virus Y one of the most important virus diseases of 
potato causes reduction in yield throughout the world where 
potato is grown. The purpose of the present studies was 
to determine the virulence of virus Y isolates, collected 
from widely scattered areas of the world, on certain 
tester hosts and to test for immunity in the genus Solanum, 
section Tuberarium. 

A total of fourteen isolates of virus Y were obtained 
from Brazil, Ecuador, Holland, Ireland, Germany, and one 
each from Minnesota and Wisconsin in the United States. 
The virulence means for each of the 16 isolates were cal- 
culated on the basis of readings on a range of tester potato 
varieties, taken each week for 4 weeks after mechanical 
inoculation. Four of the isolates were rated as severe, 
while the other 12 were medium or mild. Only severe or 
medium isolates were used in determining immunity to 
Solanum species and species hybrids. 

The reaction of the isolates based on the degree of 
symptom intensity produced on Physalis floridana after 
mechanical inoculation did not compare to the severity of 
symptoms produced on the tester potato varieties. Symp- 
tom severity of the isolates on 4 tobacco varieties could 
not be compared to the symptom severity on P. floridana 
or on the tester potato varieties. Pepper (Capsicum an- 
nuum,) variety California Wonder) and Datura metel re- 
acted with relatively mild symptoms on mechanical inocu- 
lation with the 4 isolates, which were rated severe on the 
tester potato varieties. Solanum nigrum, Garden Huckle- 
berry, variety Qunsence was immune to mechanical inocu- 
lation with all isolates tested. 

Seven tuber clones and 1 selection from true seed of 
Solanum stoloniferum, 1 tuber clone and 2 seed selections 
of Solanum antipoviczii, and 1 seed selection of Solanum 
tlaxcalense were immune to virus Y by mechanical, aphid 
or graft inoculation. Clonal tuber lines of each of Solanum 
cardiophyllum, Solanum chacoense, Solanum gibberulosum, 
Solanum gigantophyllum, Solanum kesselbrenneri, Solanum 
polyadenium, Solanum rybinii, Solanum saltense, and 6 
clonal tuber lines of S. stoloniferum were susceptible by 
mechanical inoculation. 

Thirteen clonal tuber lines of Solanum species hybrids 
of the 22 tested were immune to both mechanical and graft 
inoculation. Nineteen of the 22 lines tested contained the 
virus Y immune §&. stoloniferum as one parent. Six of 
these 19 lines were susceptible on mechanical inoculation. 

Passage of virus Y through the intermediate scions of 
13 immune Solanum species hybrids, grafted between virus 
Y susceptible tomato or tobacco top and stock tissue, al- 
ways occurred downward. Upward passage of the virus 
occurred in only one case. Virus Y was never detected in 
any of the intermediate immune scion tissue by the “spot 
necrosis” reaction with virus X in tobacco or by a graft 
test using lateral bud growth as scions or by aphid trans- 
mission. 

Downward passage of virus Y did not occur in any of 
the single-top grafted tomato plants, when the top grafted 




































































immune Solanum species hybrid scions were mechani- 
cally inoculated. 

Hybridization between 13 virus Y immune Solanum 
species hybrids and 7 S, tuberosum failed, although, thou- 
sands of crosses were attempted. 

Fifty seeds from each of the 11 virus Y immune 48 
chromosome, Solanum species were colchicine-agar 
treated with only one chromosome doubled seedling sur- 
viving. Seeds obtained from crosses between the above 
chromosome double seedling and 8. tuberosum failed to 
germinate. 82 pages. $2.00. Mic 57-3823 

















THE INFLUENCE OF SOME CROPS AND 
CROP RESIDUES ON THE ORGANIC MATTER 
STATUS OF CERTAIN NORTH CAROLINA SOILS 


(Publication No. 24,238) 


Iain McDonald, Ph.D. 
North Carolina State College, 1957 


Supervisor: William Victor Bartholomew 


Changes in the organic matter status of a Norfolk sand 
during the growth of various crops and decomposition pat- 
terns following the addition of carbon**, labeled residues 
to certain acid virgin North Carolina soils were investi- 
gated. 

Incubation studies were carried out at 30° + 1°C and the 
evolved carbon dioxide was collected, determined periodi- 
cally and fractionated into that arising from added residues 
and that from native soil organic matter. 

Significant differences were found in the accumulation 
of carbon** labeled material under crops grown in agrowth 
chamber. These differences were in the order corn> sun- 
flowers>sorghum = soybeans >fallow and persisted 
throughout a subsequent ninety-eight day incubation period. 
Differences in amounts accumulated remained after statis- 
tical adjustment of levels for yields of roots and tops. In 
general, the higher the level of accumulated carbon", the 
greater was the total loss of carbon during subsequent in- 
cubation. 

A method has been suggested for the determination of 
decomposition of soil organic matter under growing crops. 

The order of decomposition of residues applied to cer- 
tain acid, virgin North Carolina soils was corn >sorghum> 
soybeans > sunflowers and was apparently more dependent 


on original soil carbon content than on soil texture. More 


decomposition took place in soils low in organic matter 
than in those of originally higher carbon content. 

The addition of residues at the rates of 0.25 and0.5per | 
cent decreased the evolution of soilcarbon during the ninety- 
eight day incubation when compared to untreated soil and 
increased the total amount of carbon evolved as carbon 
dioxide. Possible reasons for the differences between 
these and other published results have been discussed. 

The method of aeration of incubating samples was found 
to affect the results obtained. Drawing the air through the 
sample produced a greater amount of decomposition than 
passing it over the surface. This effect was related to 
texture, being more pronounced for the finer textured soils. 

Particle size of added residues was found to be unim- 
portant under the conditions studied. 
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The practice of green-cropping for maintenance of or- 
ganic matter has been discussed, and it is suggested that 
a more critical evaluation of the role of organic matter in 
soil productivity is necessary, with more emphasis being 
placed on soil type. 99 pages. $2.00. Mic 57-3824 


SEEDBED PREPARATION FOR CORN AFTER SOD 
(Publication No. 22,551) 


Conrad Richard Skogley, Ph.D. 
Rutgers University, 1957 


During 1954, 1955 and 1956, a series of studies was 
carried out in which a number of variations in corn culture 
were evaluated. The primary purpose of these studies was 
to determine whether herbicides could replace a portion of 
the mechanical power normally employed in the culture of 
corn following sod. The factors evaluated were: (a) what 
herbicide could be used that would kill or inhibit the sod so 
as to eliminate the competition for moisture and nutrients. 
It was also essential that-this herbicide should not leave 
harmful residues in the soil. (b) the rate, time and fre- 
quency of the herbicide application must be determined, 
and (c) what tillage implement could be used to prepare a 
satisfactory seedbed for corn that would permit proper 
planting and fertilizer placement, and would save time, 
labor and mechanical energy over the conventional method. 

Four trials were conducted over the three year period. 
Each trial was established on an existing sod. Fertilizer 
for the corn crop was added in amounts in excess of crop 
needs to eliminate the possibility of a nutrient deficiency. 

Initially a tractor mounted rotary tiller was used to 
prepare the seedbeds. The tiller was modified to till two 
eleven-inch strips in the sod while leaving 28 inches of 
undisturbed sod between. An International Harvester M-21 
Till- Planter was included in two later trials. The rotary 
tiller was further modified for one trial to give shallow 
tillage to the area between the rows. Plowed, disked and 
cultivated plots were maintained each year as a measure 
of comparison. 

A number of herbicides were used for sod control in the 
trials. Those included were monoethanolamine arsenite, 
cacodylic acid, amino triazole, Dalapon and maleic hy- 
drazide. Combinations of amino triazole and Dalapon, 
amino triazole and maleic hydrazide and Dalapon and 
maleic hydrazide were also used. 

The herbicides were normally applied prior to seedbed 
preparation. In some instances they were applied post- 
emergence as well. 

Data were obtained throughout the trials on differences 
in soil moisture, plant heights, plant populations, number 
of ears of corn produced and silage or grain yields. 

The climatic variation was considerable during the 
three growing seasons. Moisture was deficient during the 
first two seasons but nearly adequate during the last season. 

On the basis of these trials it was concluded that: (a) 
with good soil conditions a satisfactory seedbed for corn 
can be prepared in sod with the rotary tiller and the M-21 
Till-Planter. (b) cacodylic acid at 15 pounds per acre was 
the most satisfactory herbicide of those included. This 
material effectively controlled the sod, without any tillage, 
and without leaving a harmful residue in the soil. (c) the 





application of an effective herbicide greatly facilitated the 
use of the rotary tiller and the M-21 Till-Planter. (d) when 
moisture was limiting, and living vegetation existed be- 
tween the corn rows, the corn crop was severely injured. 
(e) soil moisture differences between corn grown on plowed 
soil and that grown on tilled strips in sod were minimized 
when the sod was chemically controlled. (f) when moisture 
and nutrients were not limiting and a good seedbed was 
prepared there was little difference in the yield of corn 
whether it was grown conventionally, in tilled strips in sod, 
or under a two-depth system of culture. 

99 pages. $2.00. Mic 57-3825 


THE BLUEBERRY STEM CANKER DISEASE 
CAUSED BY BOTRYOSPHAERIA CORTICIS 
(DEMAREE AND WILCOX) ARX AND MULLER 


(Publication No. 21,902) 


Jack Taylor, Ph.D. 
North Carolina State College, 1957 





Supervisor: Carlyle Newton Clayton 


The stem canker disease of cultivated highbush blue- 
berries, caused by Botryosphaeria corticis (Demaree and 
Wilcox) Arx and Muller, is the most important disease of 
blueberries in the southern blueberry region. 

Physiological studies on the causal fungus revealed 
that oatmeal agar was more suitable for growth and conid- 
ial production than other substrates tested, that light was 
necessary for sporulation in culture, and that the optimum 
temperature for growth in culture was near 28° C, With 
most isolates sporulation had started by 12 days after 
plating, had reached a maximum by 14 days, and had 
markedly declined by 18 days. 

When isolates were combined in culture in all possible 
pairs, they could be separated into 3 associative groups: 
0, +, and -. Isolates of the 0 group showed an aversion 
reaction with isolates of the other groups. The + group 
formed stimulation lines with members of the - group. No 
isolate formed a stimulation or an aversion line when 
paired with itself or any member of its group. Mycelia 
merged uniformly where colonies of the same group grew 
together. Monoconidial isolations from matings of + and 
- isolates produced less vigorous colonies than those from 
the original wild type isolates. Conidia from mated cul- 
tures and from wild type isolates contained an average of 
12 nuclei. 

The stem canker infection period in North Carolina ex- 
tended from April through August. Mature perithecia and 
pycnidia were present in cankers throughout that period, 
and perithecia predominated. 

Mycelia of B. corticis failed to infect nonwounded blue- 
berry plants in the greenhouse. Although inoculations with 
conidia resulted in numerous infections which were barely 
visible on succulent shoots 7 days after inoculation, they 
were only 2 to 3 mm in diameter after 2 to 3 months. Re- 
sults indicate that a satisfactory inoculation technique for 
screening blueberry plants for canker resistance can be 
developed. 

Symptoms of stem canker were compared with those of 
3 other stem diseases: Septoria canker caused by Septoria 
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albopunctata Demaree and Wilcox, stem and leaf fleck 
caused by Gloeosporium minus Shear, and stem blight 
caused by a nondescribed species of Botryosphaeria. The 
latter two diseases have not been described previously. 
80 pages. $2.00. Mic 57-3826 











SYNTHETIC CHELATES IN FIELD AND 
GREENHOUSE STUDIES 


(Publication No. 22,558) 


Robert L. Uhler, Ph.D. 
Rutgers University, 1957 


To evaluate reported responses of non-chlorotic field 
crops to iron chelates, field trials were conducted in New 
Jersey on potatoes, corn, celery, escarole, and sweet po- 
tatoes. Fe-EDTA or Fe-HEEDTA applied at rates of 30 to 
60 lbs./A. did not significantly affect yields. 

Field trials of the above chelates resulted in success- 
ful correction of chlorosis in blueberries, greenhouse 
roses and a variety of ornamental plants. Both chelates 
were equally effective at rates of 40 g./plant for blueber- 
ries, 1 1/2 to 2 lbs./1000 ft.” for greenhouse roses and 
15 g./ft. height for ornamentals. 

A reported chelate (EDTA) induced boron deficiency 
was examined by solution culture methods using Russian 
sunflowers. The deficiency could not be confirmed. Both 
total N and Fe contents were higher in EDTA-treated plants 
than FeSO,-treated plants grown in pH 5 solutions. Cata- 
lase activity and protein-N were unaffected by Fe sources 
or B. 

Translocation of Fe within the plant was studied in 
tobacco solution cultures and sunflower split-root nutrient 
solutions. Fe in the nutrient solutions was withheld after 
a period of growth and replaced with iron-free EDTA. It 
was found that Fe is translocated more effectively in piants 
grown in pH 5 cultures than in pH 7 cultures and that the 
translocation is enhanced by EDTA. It is believed the 
“soluble” or “weakly-fixed” Fe was translocated by EDTA 
and was effectively utilized in chlorophyll production. 
When the Fe supply is altered, the correlation between 
total Fe and chlorophyll is lost. High P/Fe ratios were 
associated with chlorotic tissue and are believed to be a 
result of chlorosis rather than a cause. 

The effect of light on EDTA toxicity and on chlorosis 
was Studied in soybeans grown in nutrient solutions. Light 
treatments were accomplished by reducing normal summer 
light by 50 and 80% by shading in the greenhouse. Concen- 
trations of 10, 100, 150, and 200 ppm. Naz EDTA were em- 
ployed in the nutrient solutions. EDTA was toxic above 
10 ppm. and accumulated in the leaf tissue. Toxicity was 
intensified by increasing light intensity. A chemotropic 
movement was induced by high levels of EDTA and was re- 
lated to light intensity. Fe concentrations in leaves was 
not affected by increasing concentrations of EDTA in the 
-nutrient solutions. 

In pH 7 solutions with 0.5 ppm. Fe supplied as FeSO. 
and Fe-EDTA high light intensity aggravated chlorosis and 
induced Mn toxicity. Catalase activity, chlorophyll con- 
tent, maturity, yield, and total Fe were enhanced with Fe- 
EDTA. Light intensity did not affect catalase activity, 

Fe concentration, or chlorophyll in the leaves. 
164 pages. $2.15. Mic 57-3827 





THE DEVELOPMENT OF WOODY PLANTS AS 
AFFECTED BY PHOTOPERIODIC TREATMENT 


(Publication No. 23,150) 
Sidney Waxman, Ph.D. 
Cornell University, 1957 


The experiments reported in this thesis were started 


-in order to determine what effect photoperiodic treatments 


would have not only on growth in height, but also on vari- 
ous other phases of the development of ornamental trees 
and shrubs, such as the onset and breaking of dormancy, 
autumn coloration, flowering, root initiation, and seed 
germination. Studies were also made of the effects pro- 
duced by light of different qualities, on red and far-red 
reversal behaviors, on the site of perception of the photo- 
periodic stimuli by the plant and on the level of auxins and 
inhibitors in plants subjected to long and to short photo- 
periods. 

Various woody ornamental plants were subjected to 9, 
12, 15, 18, 21 and 24 hour photoperiods plus some addi- 
tional “light-break” treatments in which one half hour and 
one hour periods of light divided long dark periods into 
two or three shorter dark periods. 

It was found that photoperiodism actually controls many 
phases of the development of most of the species investi- 
gated. Short days tended to decrease the rate of growth in 
Thuja, Juniperus and Abelia. Growth entirely stopped un- 
der short days, forcing the plants into premature dormancy 
in Cornus, Weigela and Viburnum opulus. Long days, on 
the contrary, tended either to increase the rate of growth 
or, according to the species employed, to prevent the plants 
from becoming dormant with the result that a considerably 
greater total amount of growth occurred. The development 
of autumn coloration was delayed by long days. Dormant 
plants in leaf were forced into renewed growth by long 
photoperiods; conversely, actively growing plants were 
forced into a state of dormancy by short photoperiods. In- 
terruption of a long dark period by one-half and one-hour 
periods of weak light nullified the short-day effect. 

Red, white, blue and far-red radiations were all effec- 
tive as “light-breaks” but in different degrees. 

The flowering of Weigela florida and Abelia grandiflora 
was hastened by long days and delayed by short days. Red 
light applied as a “light-break” promoted and far-red light 
inhibited the flowering of Abelia; the phenomenon was 
photoreversible. 

Long photoperiods increased the rooting of cuttings of 
some woody plants. Short photoperiods hastened the ger- 
mination of seed of Sciadopitys verticillata. 

The locus of perception of the photoperiodic stimulus 
by woody plants was found to be, primarily, the newest 
fully-expanded leaves. 

Chromatographed extracts of Cornus florida rubra 
grown under short days contained a preponderance of 
growth-inhibitory substances, whereas extracts of com- 
parable plants grown under long days contained an excess 
of growth-stimulating substances. 

The results obtained demonstrate the importance of 
the relative length of the day and night in controlling the 
growth of many woody plants. 

201 pages. $2.65. Mic 57-3828 
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STUDIES ON TOMATO FRUIT CRACKING 
(Publication No. 22,560) 


Booker Tillman Whatley, Ph.D. 
| Rutgers University, 1957 


Major Professor: L. G. Schermerhorn 


Greenhouse and field experiments were conducted to 
determine possible causes of radial cracking in tomato 
fruits. The following aspects were studied: (a) borax fer- 
tilization, (b) boron, calcium and potassium content of 
fruit and leaves (c) osmtoic concentration of expressed 
juice of fruit, (d) irrigation, (e) different osmotic values 
of complete nutrient solutions and (f) water applied to fruit 
and foliage while roots were relatively dry and vice versa. 

The calcium and boron content of the fruit decreased 
and the amount of potassium remained relatively constant 
during ripening. .Calcium and boron in red-ripe fruit were 
found to be positively correlated, on the other hand calcium 
in red-ripe fruit was found to be negatively correlated with 
radial cracking. The degree of radial cracking and potas- 
sium content of red-ripe fruit from the Queens variety 
were found to be positively correlated. An interaction be- 
tween irrigation and variety was found to influence calcium 
content of red-ripe fruit significantly. The interaction 
variety x irrigation x borax fertilization was found to in- 
fluence the amount of boron in red-ripe fruit. The osmotic 
value of expressed juice increased niore than twenty per 
cent during the ripening process from the mature-green 
stage to the red-ripe stage of development. 

The following hypothesis for radial cracking in tomato 
fruit is proposed. It was observed that as tomato fruits 
ripened the calcium content decreased. It seems logical to 
expect that this was the result of enzymatic activity which 
weakened the cellular structure of the fruit. Since it is be- 
lieved that potassium effects organic acid synthesis, it is 
possible that these acids provide optimum conditions for 
rapid enzymatic activity. The increase in osmotic concen- 
tration of the fruit juice also results in an increase in 
turgor pressure. Contraction and expansion of fruits due 
to differences in day and night temperatures result in me- 
chanical stress being set up within the fruit. Therefore, it 
is believed that cracking results from an increased turgor 
pressure being directed against a weakened fruit structure. 





VITA 


Booker Tillman Whatley: Born November 5, 1915 in 
Alexandria, Alabama. Graduated from the Calhoun County 
Training School May 1936, and from Alabama Agricultural 
and Mechanical College in 1941. Served within and outside 
the continental limits of the United States during World 
War II and the Korean conflict. Received Ph.D. degree in 
Horticulture from Rutgers University in June 1957. 
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THE INFLUENCE OF CHLORIDE IN 
POTASSIUM FERTILIZER ON CORN 


(Publication No. 23,153) 


Sanford Eugene Younts, Ph.D. 
Cornell University, 1957 


Four field experiments and two pot experiments were 
conducted to study the effects of the chloride ion on corn. 
The chloride ion was supplied from potassium chloride, 
and its effects were evaluated by comparing the potassium 
chloride with potassium Sulfate and potassium metaphos- 
phate. 

In the field experiments, corn height measurements 
were made periodically, tissues sampled for chemical 
analysis, stage of maturity estimated, stalk rot incidence 
determined and final ear corn yield obtained. Heights were 
measured and whole plants were taken for yield and chemi- 
cal analysis in the pot experiments. 

The following summary statements can be made con- 
cerning this investigation. 

High rates of chloride tend to depress the growth of 
corn. The level of chloride required to bring about this 
depression seems to be between 45 and 90 pounds per acre, 
depending upon the method of application and the chloride 
status of the soil. Broadcasting or mixing the chloride 
with the soil tends to reduce its adverse effect on growth. 

Low chloride applications tend to produce beneficial 
growth effects. This suggests that there may be a critical 
level of chloride above and below which reduced growth 
may result. 

On potassium deficient soils, broadcasting the potas- 
Sium does not give as good a growth as banding it in the 
row. 

High rates of chloride tend to delay maturity as ex- 
pressed by tasseling, silking and moisture content of the 
ear at harvest. The effects of chloride seem to be de- 
tectable at a lower rate for maturity than for growth. 
Broadcasting the chloride tends to alleviate this adverse 
effect on maturity. 

Delayed maturity may be associated with a lower phos- 
phorus content in the plant. 

Low rates of chloride may actually aid in hastening 
maturity. ; 

Stalk rot incidence is decreased with increased chloride 
applications. Broadcasting the chloride seems to be more 
effective in reducing stalk rot than row applications. 

Phosphorus uptake is depressed with chloride applica- 
tions. The effect seems to be greater when the chloride 
and phosphorus are banded together. 

Nitrogen uptake is depressed by high chloride applica- 
tions. The nitrate nitrogen seems to be the only form of 
nitrogen affected. 

Chloride absorption is directly related to the amount 
applied. The percent composition decreases with increas- 
ing age of the plant, but total uptake of chloride increases. 

Broadcasting chloride results in a higher chloride level 
in the plant at tasseling, whereas in earlier stages of 
growth row applications tend to give a higher chloride level 
in the plant. 

There is no striking difference among potassium chlo- 
ride, potassium sulfate and potassium metaphosphate as 
sources of potassium. 
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Ear corn yields are affected adversely by high rates of 
chloride. This seems to be especially true when growing 
season conditions do not favor an early maturity. 


A low rate of chloride may be beneficial for ear 
corn yields. 
145 pages. $2.00. Mic 57-3830 


ANATOMY 


THE MORPHOLOGY OF LIGAMENTS 
OF THE RABBIT WITH EMPHASIS ON 
ELASTIC TISSUE COMPONENTS 


(Publication No. 23,302) 


Norman Lee Biggs, Ph.D. 
University of Illinois, 1957 


In the scientific literature on ligaments there is little 
systematic information based on combined studies of 
morphology, physiology and chemical properties. Such few 
studies that have been made on the elastic properties of 
ligaments are of such nature that the results and interpre- 
tation are hard to compare with those from other biological 
systems and from physical systems. Therefore, a long 
term systematic comparative study of the morphological, 
physiological and chemical properties of ligaments has 
been planned with the ultimate objective of correlating 
function with morphology. The first portion of this total 
study has been completed: namely, problems of methodol- 
ogy; the histological study of nine ligaments from a closely 
controlled group of pure bred English spotted rabbits; and 
a very preliminary investigation of the elastic properties 
of the posterior cruciate ligament. 

Satisfactory serial sections of the ligaments were ob- 
tained with a double-embedding paraffin-celloidin tech- 
nique. The elastic fibers were stained with orcein and the 
collagen fibers with fast green, giving a sharp contrast be- 
tween these two tissue elements. The patellar, anterior 
cruciate and posterior cruciate ligaments were found to 
contain only collagenous tissue, while the tibial collateral 
of the knee, fibular collateral of the knee, round ligament 
of the hip, ligamentum nuchae, supraspinous and inter- 
spinous ligaments were found to contain elastic fibers up 
to about 25 percent of the total tissue in the case of the 
interspinous ligament. All ligaments examined had a poor 
blood supply except the round ligament of the hip which had 
a good blood supply, particularly in the proximal end. 

Preliminary physiological studies on the posterior 
cruciate ligament, which contains no elastic fibers, sug- 
gest that it may be extensible and elastic to increasing 
loads at two minute intervals up to about 20 pounds, where 
it ruptured at the femoral attachment. 

It is suggested that the concept of a tissue being elastic 
solely on the basis of its morphological constituents might 
be questioned. A quantitative physiological approach to 
the classification of elastic tissue might be justified as a 
supplement to the morphological classification. 

91 pages. $2.00. Mic 57-3831 





THE CORTICOCORTICAL FIBER SYSTEMS 
OF THE DOQG’S BRAIN 


(Publication No. 23,139) 


Hermann Meyer, Ph.D. 
Cornell University, 1957 


This thesis is a macroscopic, a microscopic, anda 
developmental study of the fiber connections of the dog’s 
brain which have their origin and terminations in the 
cerebral cortex. The comprehensive term corticocortical 
fibers was used for these connections because it applies 
equally well to the association and commissural fibers of 
the telencephalon. The different definitions of the asso- 
ciation and commissural systems were compared and dis- 
cussed. Explanations of the different views, based on a 
historical background, were attempted. The nomenclature 
used by different authors for individual fiber tracts was 
critically compared. 

The work of early neuromorphologists (Reil, Burdach, 
Arnold), who dissected and described many structures of 
the corticocortical fiber systems, was studied and com- 
pared with publications of later authors. Various anachro- 
nisms, misinterpretations and misquotations were pointed 
out. The origin of the concept “association” in Philosophy 
and Psychology and its introduction into neurological no- 
menclature was traced. In reviewing the literature it was 
found that the subcallosal bundle was first described in 
the dog. 

Klingler’s method of preparation was used for the mac- 
roscopic study of 75 brains of adult dogs. They were re- 
moved from freshly killed specimens, and fixed in a 5% 
formalin solution, washed, deep frozen, and thawed. This 
procedure dissociated the fibers within fiber bundles and 
enhanced dissectability of entire bundles. The New York 
State Veterinary College Dog Brain Series in three planes 
was used for the histological approach. These sections 
were stained with Weigert’s lithium hematoxylin after 
mordanting in iron alum. A graded series of puppies’ 
brains (19 of known and 6 of estimated age) from birth to 
one month of age was studied macroscopically by the 
method of Klingler in the developmental approach. These 
dissections were performed under water, because buoyancy 
was found to permit the individual fibers within fiber 
groups to stand out more distinctly. 

The structures of the corticocortical fiber systems of 
the adult dog’s brain were dissected and described. The 
cingulum and the fasciculus subcallosus were the only two 
major bundles which could be clearly identified. Except 
for the cingulum no convincing evidence for long associ- 
ation fibers, extending throughout the entire length of a 
tract, was found. The cerebral arcuate fibers of the dif- 
ferent sulci were dissected and described. Short fibers, 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ANTHROPOLOGY 


2375 





for which I proposed the name “intragyral fibers”, were 
found to connect parts within certain gyri. The fibers of 
the corpus callosum, the anterior commissure, and the hip- 
pocampal commissure were traced. The histological study 
confirmed the macroscopic findings. 

In applying the preparation method of Klingler to the 
developmental series of puppies’ brains a new method of 
studying the central nervous system was developed. It 
proved to be especially suitable for hodologic studies of 
early stages, where the fibers were not yet myelinated. 
The commissures and the order of appearance of the dif- 
ferent structures of the association system was studied in 
the first month of postnatal development. At the age of 28 
days the corticocortical fiber systems were developed to 
such a degree that they could be dissected as in the adult 
brain. 93 pages. $2.00. Mic 57-3832 


CONTRIBUTION TO THE NEUROANATOMY 
OF THE SKIN; A MORPHOLOGIC BASIS 
FOR SENSATION 


(Publication No. 21,263) 


Richard Knisely Winkelmann, Ph.D. 
University of Minnesota, 1957 


The development of new silver staining methods for 
axoplasm of nerve has made possible investigations of 





large quantities of human tissue. The new methods are 
described and the physical chemical basis of silver stain- 
ing is discussed in terms of the simple methods presented. 
The large areas of human tissue investigated has made it 
possible to demonstrate a simple pattern of innervation for 
the skin and to provide the first complete photographic 
record of the different nerve structures. The principal 
component of innervation of all areas of the skin of the 
vertebrates is the nerve network. Together with the hair 
follicle endings it constitutes almost all of the cutaneous 
nerve tissue of mammals. The specialized endings of the 
skin are found in various glabrous regions, as those of the 
extremity and the mucocutaneous junctions. Special end- 
organs are described in these particular regions. The 
specialized endorgans which can be recognized are the 
Meissner corpuscle, the hederiform ending of Merkel- 
Ranvier, the mucocutaneous endorgan and the Vater-Pacini 
corpuscle. It is emphasized that the form that the innerva- 
tion of a particular region acquires is directly related to 
the type of tissue found in that region and to the mechani- 
cal opportunities for development. 

120 pages. $2.00. Mic 57-3833 
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SIV UOKAKH: AN ESKIMO VILLAGE 
AND THE MODERN WORLD 


(Publication No. 23,132) 


Charles Campbell Hughes, Ph.D. 
Cornell University, 1957 


In 1940, when the St. Lawrence Island Eskimo village of 
Gambell was studied by Drs. A. H. and D. C. Leighton, it 
was a well-organized, self-sufficient village community 
still retaining its ancient forms of social and kinship or- 
ganization, subsistence patterns, and Eskimo sentiments 
and values. A year’s anthropological re-study of the vil- 
lage almost a generation later, in 1954-55, examines the 
changes which have come into the lives of the St. Lawrence 
Eskimo. Many of the people are leaving for the Alaskan 
mainland, a hundred miles away, for schooling or hospitali- 
zation; many more are thinking of going to look for jobs 
and a permanent life on the “outside.” The outward forms 
of social life show many marks of the white world: changes 
in quantity and types of food eaten, in clothing patterns, in 
household furnishings. Social organization and kinship pat- 
terns have declined in their importance as regulators of 
community life. Pervasive throughout the village is a radi- 
cal shift in the social psychological evaluation of them- 
selves and of the function of the mainland with respect to 





village life. Whereas in 1940 the mainland was conceived 
as a supplier of material goods for the satisfaction of an 
Eskimo system of sentiments, the mainland now has be- 
come the dominant reference culture for the major pat- 
terns of life, and the St. Lawrence people have become 
suffused with a “psychology of the bright new world” about 
what the mainland can offer. 

The principal question examined is: what are the pat- 
terns of change involved in this shift in dominant reference 
culture between 1940 and 1955? In order to study such 
patterns of change, descriptions of the ethnographic back- 
ground which has undergone change or alteration are first 
presented, and then a charting of salient changes in de- 
mography, health, subsistence patterns, and social organi- 
zation is accomplished. Following the presentation of the 
data of change, an inductive analysis of the sociocultural 
processes is made, and three broad themes emerge from 
the fifteen year period: increasing and pervasive de- 
pendence on the mainland for: both material goods and 
ideational guidance; inconstancy and instability of both the 
physical and social environments; and a profound shift in 
the quality, intensity, and function of sentiments about the 
mainland. One of the broad propositions about patterns of 
changing sentiments inferred by Leighton in The Govern- 
ing of Men is examined for its relevance as a statement of 
the sequences of nature found in this village situation. The 
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St. Lawrence Eskimo materials of sociocultural change 
during the last fifteen years do corroborate the proposition 
that the things which alter the systems of belief which 
people hold are: (a) observation of fact and reasoned 
thinking; (b) contact with other systems of belief; (c) all 
types of stress; (d) new opportunities for achieving se- 
curity and satisfying aspirations. Furthermore, through 
the machinations of nature, a partial control is possible on 
two of these four sets of factors. 

A final chapter discusses the possibilities for the future 
for Gambell as a village, and points out the probable con- 





sequences of a situation of perduring stress. One of the 
most important sources of such stress is seen to come 
from the feelings of “relative deprivation” which now can 
arise out of the comparison of self with the mainland. 
Given the extensive literature on “nativistic” movements, 
the question is discussed: what is the likelihood of a 
nativistic or ethnic re-assertive movement coming out of 
such feelings of deprivation? In all, the materials point 
to the probable disappearance, through emigration, of the 
village as a functioning social unit. 

721 pages. $9.15. Mic 57-3834 
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MULTICOLOR PHOTOELECTRIC PHOTOMETRY 
OF STARS WITH COMPOSITE SPECTRA 


(Publication No. 24,261) 


John Deuck Ryong Bahng, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor A, E. Whitford 


Five-color observations of stars with composite spectra 
have been analyzed to determine the individual character- 
istics of the separate components. The photoelectric 
colors in six filter-bands were obtained with a 12-inch re- 
flector, using two distinct photometers: one covering the 
spectral range from infrared to green, and the other from 
green to ultraviolet. 

Observations of 50 normal stars representing a con- 
siderable range in spectral types and luminosity classes 
were used to establish a set of standard colors. For nor- 
mal stars of Population I these colors furnish definite 
classification criteria for the spectral type and luminosity 
class, and thus are capable of classifying stars in two di- 
‘mensions. It was found that the colors in the red region 
are the best temperature indicators, while the ultraviolet 
color is most sensitive to the luminosity effect. Observa- 
tions did not include a sufficient number of Population I 
stars to permit a general discussion of the colors of these 
objects. However, in two stars, one a high-velocity giant 
and the other a subdwarf, the present study confirms the 
ultraviolet excess observed in Population I objects by 
other investigators. 

Observed colors of 31 stars with known or suspected 
composite spectra were compared with artificial colors 





calculated from selected combinations of two standard 
stars. When the best agreement was found throughout the 
spectral range, the combination which was responsible for 
the artificial colors was taken to be the classification of 
the composite star. In most cases, it was found that a 
unique classification could be made by the present method 
with the information on hand. The method has low re- 
solving power for combinations of stars with nearly the 
same spectral type, and for such cases a unique solution 
could not be found. In a number of cases, more precise 
classification would have been possible if the standards 
observed had included a better distribution of late-type 
stars of various luminosity classes. In all cases the clas- 


sification was made by considering the photoelectric colors 


in combination with the spectrographic results and such 
other information on reddening, parallax, and the like as 
may be available. 

Whenever the star was known to be reddened, the ob= 
served colors were corrected by referring to the standard 
reddening law. In the case of early-type stars, the effect 
of interstellar reddening could be separated from temper- 
ature reddening and the luminosity effect. In late-type 
stars, however, the separation could not be made from the 
photoelectric colors alone. 

An examination of the potential uses of multicolor 
photometry suggests that fairly accurate spectral classi- 
fication of fainter stars in galactic clusters seems pos- 
sible with a telescope of moderate size. Unresolved com- 
posite sources, such as globular clusters and external 
galaxies, offer a field in which integrated photometry in 
many wavelengths may give information about the compo- 
nents of a stellar population. 

74 pages. $2.00. Mic 57-3835 
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CYTOLOGY AND GENETICS OF STREPTOMYCES 
(Publication No. 22,506) 


Donald Harold Braendle, Ph.D. 
Rutgers University, 1957 


Supervisor: Dr. Waclaw Szybalski 


The purpose of this work was to detect and elucidate 
any types of genetic interactions among Streptomyces, be- 
cause this information was not available at the onset of 
the present study. | 

Cytological studies revealed that the conidia of all the 
Streptomyces studied were uninuclear, therefore mono- 
dispersed conidial suspensions were used in most of the 
subsequent experiments. 

Preparation of over 100 strains which required single 
or multiple supplements of amino acids was accomplished 
by steps involving ultraviolet irradiation, the filtration 
technique, and replication on appropriate media. Antibiotic 
resistant mutants were developed with the help of the 
gradient-plate technique. 

The first type of genetic interaction widely observed in 
these studies was the formation of heterokaryotic mycelia 
containing both types of parental nuclei in a common cyto- 
plasm. This phenomenon was easily demonstrated by plat- 
ing a mixture of two types of nutritionally marked conidia 
on a selective medium which would not support the growth 
of either parent. A mixture, consisting of approximately 
10° conidia from each parent yielded several hundred pro- 
totrophic “recombinant” colonies when incubated two to 
six days on minimal agar. Upon sporulation the colonies 
produced only the parental auxotrophic conidia, while pro- 
totrophic growth could only be perpetuated by transfer of 
mycelial fragments. Streptomycin resistance behaved as 
a recessive character in heterokaryons. 

The formation of heterokaryons, nutritionally balanced, 
i.e. able to grow in the absence of all amino acids required 
by either parental strain, was demonstrated for S, griseus, 
S. fradiae, S. venezuelae, and S. albus. Only S. coelicolor 
produced nutritionally unbalanced heterokaryons, forming 
tufts of growth between proximal parental colonies grown 
on nutrient broth enriched minimal medium, but not on an 
unsupplemented minimal medium. Heterokaryon forma- 
tion was only observed between mutants derived from the 
same culture. | 

The second type of genetic interaction, synkaryosis, in- 
volving the exchange of hereditary characters between 
nuclei, was studied with only two species, S. fradiae and 
S. coelicolor. This was demonstrated by growing a large 
amount of heterokaryotic mycelia, harvesting the resulting 
conidia, and plating them on an appropriate medium which 
selects only the recombinant colonies. 

The procedure was easily applicable to S. coelicolor, 
but a similar experiment with S. fradiae became compli- 
cated by the massive growth of secondary heterokaryotic 
colonies on media selective for the rare recombinants 
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sought. To increase the chances of recovering genic re- 
combinants, large masses of heterokaryons between two 
mutant strains were grown for ten days. Resulting conidia 
were replated on the deficient media which provide an op- 
portunity for all selected recombinant conidia to form 
colonies and sporulate. Adequate dilution to prevent re- 
newed formation of heterokaryotic colonies and replating 
of the resulting conidial suspensions on selective media 
produced a small number of colonies, many of which proved 
to be stable, haploid recombinants. 

Preferential formation of prototrophic recombinants in 
four-factor crosses, on supplemented media, was a char- 
acteristic feature for both strains of Streptomyces studied. 
Results of crosses with strains reciprocally marked with 
streptomycin resistance exclude the possibility that the 
prototrophic recombinants were stable diploids. Thus the 
prevalence of prototrophic recombinants reflects the se- 
lective forces active during multiplication of recombinant 
nuclei or during subsequent sporulation. This factor 
makes it difficult to calculate linkage on the basis of quan- 
titative recombination data. 

Several types of non-parental recombinants were re- 
covered. Furthermore, a few colonies were peculiar in 
that each contained at least two types of non-parental re- 
combinants in addition to parental types, presumably after 
undergoing segregation. 

The sexual mechanism in Streptomyces seems to be 
intermediate between that described for asexual fungi and 
for bacteria. 142 pages. $2.00. Mic 57-3836 


INDUCTION OF BODY INVASION BY INDIGENOUS 
ENTERIC AND TRACER BACTERIA IN RATS 
AND GUINEA PIGS SUBJECTED TO 
VARIOUS TYPES OF STRESS 


(Publication No. 22,507) 


James Gregory Cappuccino, Ph.D. 
Rutgers University, 1957 


The purpose of this investigation was to determine the 
effects of certain types of stress and their relationship to 
body invasion by enteric and tracer bacteria. Both rats 
and guinea pigs were used in this study. The stress agents 
used were: histamine shock, anaphylactic shock, cortisone, 
protein depletion, the Walker #256 carcinoma, zymosan, 
hydroglucan, and hog gastric mucin. 

It was found that histamine and anaphylactic shock in 
guinea pigs produced an enteric and tracer bacterial in- 
vasion of the body. Rats shocked with histamine did not 
show an invasion of the body. Injections of cortisone in 
guinea pigs and Sprague-Dawley rats and protein free diets 
in Sprague-Dawley rats failed to induce an enteric bac- 
terial invasion of the body. 

Sprague-Dawley rats subjected to intraperitoneal Walker 
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#256 tumors showed an enteric bacterial invasion of the 
body between the 9th and 16th day following tumor trans- 
plantation. The Wistar rat also bearing the Wistar adapted 
Walker #256 tumor manifested an invasion of the body, but 
at the end of a 25 day stress period, Sprague-Dawley rats 
with intraperitoneal Walker #256 tumors showed the great- 
est enteric bacterial invasion of the lung between the 14th 
and 15th day following tumor transplantation. It was found 
also that the application of a double stress consisting of 
protein depletion plus intraperitoneal tumors failed to re- 
duce the invasion time in Wistar rats. Subcutaneous tumor- 
bearing Sprague-Dawley rats also failed to produce an 
enteric bacterial invasion of the body up to 35 days follow- 
ing tumor transplantation. 

Sprague-Dawley rats injected with 500, 250, and 125 mg 
of zymosan per kilogram of body weight manifested an en- 
teric bacterial invasion of the body. The degree of inva- 
Sion is correlated with the dosage used. Hydroglucan in- 
jected in 500, 250, and 125 mg per kilogram of body weight 
also induced an invasion of the body by enteric and tracer 
bacteria. In this case, however, the degree of body inva- 
Sion could not be correlated with the dosage used. Hog 
gastric mucin both in Wistar and Sprague-Dawley rats 
failed to induce an enteric bacterial invasion of the body. 

It was found that the mesenteric glands may normally 
contain enteric bacteria. The invasion of the body from 
this site may occur as a result of certain types of stress. 

175 pages. $2.30. Mic 57-3837 


CHARACTERIZATION OF AN AGENT 
ISOLATED FROM SWINE ARTHRITIS 


(Publication No. 24,270) 


George Christopher Cole, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Robert P. Hanson 


Characterization of a chicken embryo-lethal agent iso- 
lated from the arthritic joints of swine has been the sub- 
ject of this study. 

The agent has been propagated in the embryonating 
chicken egg, in fetal bovine lung, swine lung and in chicken 
embryo lung-cell tissue cultures and in solid and liquid 
cell-free media. 

The infectious agent multiplied in embryonating chicken 
eggs to an ELD, titer of 10° to 10’ in the yolk-sac fluid 
and allantoic-amniotic fluid, and to an ELD titer of 10°° 
in the body of the embryo. Six day old, or younger, chicken 
embryos are most sensitive to the embryo-lethal potential 
of the agent. 

The agent multiplied to ELDso titers of 10°°° to 10”° 
in tissue cultures of fetal bovine lung cells, swine lung 
cells and chicken embryo lung cells. 

The morphological forms observed in electron photo- 
micrographs of semi-purified allantoic-amniotic fluid sus- 
pensions of the arthritis agent suggested that the agent be- 
longed to the pleuropneumonia-like group of organisms. 

In ovo methods have been used to test the sensitivity of 
the agent to: The bacteriostatic effects of antibiotics, 
rapid changes in ambient osmotic pressure and hydrogen 
ion concentrations of 10 * to 10 °. 





The sensitivity of the organism to antibiotics, in the 
order of decreasing sensitivity, was: (1) terramycin, (2) 
aureomycin, (3) dihydrostreptomycin, (4) penicillin and 
erythromycin. The embryo-lethal character of the arth- 
ritis agent was not affected by rapid changes in the am- 
bient osmotic pressure. 

The infectivity of the agent was shown to be a stable 
characteristic in the pH range 7.4 to 8.0, a slight reduc- 
tion in the ELDs5o titer of the agent was demonstrable at 
pH 6.0 and the ELD, titer was markedly reduced at pH 
0.0 and 4.0. 

During these studies, three isolations of chicken 
embryo-lethal, non-bacterial agents were made by a co- 
worker from field cases of a disease syndrome in swine 
characterized by exudative inflammation of the serous 
membranes in the thoracic and peritoneal cavities. These 
agents and the arthritis agent were experimentally inocu- 
lated into, and isolated from, young pigs, mice and chicks. 
No signs of infection were observed in the mice and 
chicks, but peritonitis, pleuritis and, at times, arthritis, 
were observed in the pigs. 

These strains and substrains of the arthritis agent 
were propagated in liquid and solid cell-free culture media 
containing a fresh chicken-meat infusion supplemented 
with chicken serum or horse serum fraction, but could not 
be propagated on supplemented media obtained from a 
commercial source. The strains and substrains of the 
Swine organism metabolized maltose and glucose to acid 
products, reduced a tetrazolium salt to a red, formazan 
compound and produced typical pleuropneumonia-like or- 
ganism colonies on solid medium. 

A pleuropneumonia-like organism isolated from a 
chronic respiratory disease syndrome of chickens was 
found to be less fastidious in its growth requirements than 
the organism isolated from swine. A pleuropneumonia- 
like organism isolated from the atrophied turbinates of 
Swine apparently shared the nutritional fastidiousness of 
the isolations made from swine afflicted with serositis 
and arthritis. 

The serum neutralization test in embryonating.chicken 
eggs and the serum slide agglutination test were evaluated 
as possible diagnostic aids, and were found to be unusable 
for the antigenic characterization of the swine organism. 

Hyperimmune sera prepared against concentrated, 
artificial-medium cultured antigen of one strain of the 
Swine agent and against avian pleuropneumonia-like or- 
ganisms fixed complement in the presence of the homolo- 
gous.antigens to a serum titer of 640 to 1,280. Heterolo- 
gous antigen-antibody systems fixed complement to serum 
titers of 20 to 40. The complement fixation test appeared 
to be a sensitive diagnostic test, the results of which indi- 
cated an antigenic similarity, but not identity, of the 
pleuropneumonia-like organism isolated from swine with 
a strain of the chronic respiratory disease pleuropneu- 
monia-like organism and an antigenic identity among the 


_ pleuropneumonia-like organisms isolated from the tur- 


binates, pleural and peritoneal cavity, tissues and joints 
of swine. 237 pages. $3.10. Mic 57-3838 
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MULTIPLICATION OF MAMMALIAN CELLS 
IN SPINNER-CULTURE AND THE EFFECT OF 
VIRAL PARASITISM ON THESE CELLS 


(Publication No. 23,587) 


Eldon V. Davis, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. W. F. McLimans 


The production of mammalian cells suitable for viro- 
logic, biochemical and cytologic studies has been hindered 
in the past by the lack of a cell culture which could be 
studied without being subjected to the manipulations neces- 
sary when cells are propagated on a plane surface. 

Although the growth of mammalian cells can be readily 
established on a glass substrate as demonstrated by Earle 
et al. (1951), it has not been possible quantitatively to es- 
tablish the multiplication rates of cells; the rates of viral 
absorption, multiplication and release; or to study bio- 
chemical phenomena associated with viral parasitism. 
Growth of cells on a plane surface necessitates laborious 
manipulations for their removal, i.e. trypsin or versene 
treatment, which are necessarily destructive to the mor- 
phological and physiological states of the cell. 

The first reported method, tumbling tubes, for growth 
of the mammalian cell in submerged culture (Owen et al 
1953) does not appear feasible for such studies due to the 
small quantities of cells which can be produced under these 
conditions. The shake-culture method of Earle et al. (1954) 
produces large matrices or granules of cells which do not 
lend themselves to quantitation of cellular multiplication. 

In view of these facts, a method for the submerged cul- 
tivation of mammalian cells has been established, whereby 
cell proliferation occurs in a nutrient medium which is 
agitated continuously by means of a suspended magnet ro- 
tated by an electro-magnetic stirrer. The design of the 
cultivation flask allows the culture to be aerated and pro- 
vides means by which frequent sampling of the culture can 
be made while sterile conditions within the cultivation ves- 
sel are maintained. 

It has been established that multiplication of the L strain 
(Earle) and HeLa strain (Gey) as single cell units will take 
place under these conditions. The eventual practicality of 
propagating cells on a mass scale seems likely from pres- 
ent studies with the spinner culture system and would seem 
to offer many avenues for research. 

The ability of the L cell (Earle) to support the multipli- 
cation of the herpes simplex virus was first demonstrated 
by Scherer (1953). The investigations by Scherer clearly 
demonstrated that the herpes simplex virus produced an 
infection in the L cell grown on a glass substrate with the 
formation of typical type A intranuclear inclusion bodies. 
L cells grown in spinner culture are likewise destructively 
attacked by the herpes virus with production of type A in- 
tranuclear inclusion bodies. It has, however, been found 
that the herpes virus produces only one infectious cycle in 
the L cell. Although multiplication of the virus obtained 
from L cells readily occurs following inoculation of the 
chorioallantoic membrane of embryonated hens’ eggs, 
serial passage in the L cell has not been demonstrable. 
The time required for viral synthesis and release in sub- 
merged culture cells has been shown to be less than one- 
half that required when cells are grown on a plane surface. 

The ability of the HeLa cell (Gey) to support the growth 





of the poliomyelitis virus was first demonstrated by 
Scherer et al, (1953). The HeLa cell when grown in sub- 
merged culture will likewise support the growth of strain 
MEF-1 poliomyelitis virus to a high titer. The charac- 
teristic cytologic picture is demonstrable. The HeLa cell 
grown in submerged culture undergoes degenerative 
changes under the influence of poliomyelitis infection, and 
these changes are noted in two hours with titratable virus 
being observable at this time. The early appearance of 
cytological changes and titratable virus would indicate that 
all of the processes involyed in the synthesis and release 
of poliomyelitis virus in HeLa cells grown in spinner cul- 
ture are accelerated to a marked degree. 

59 pages. $2.00. Mic 57-3839 


STUDIES OF VIRAL TOXICITY WITH SPECIAL 
REFERENCE TO NEWCASTLE DISEASE VIRUS 


(Publication No. 22,511) 
Robert Malvin Dougherty, Ph.D. 
Rutgers University, 1957 


With certain strains of Newcastle disease virus (NDV) 


it is possible to produce neurological symptoms and death 


in mice with very small quantities of virus and in the ab- 
sence of demonstrable viral multiplication. The studies 
reported in this thesis were undertaken to investigate this 
phenomenon and, by the use of biological and chemical 
agents known to modify host-response to viral infection 
and viral toxicity, to study the neuropathic factor of NDV 
and its relation to viral toxicity, incomplete or provirus, 
and so-called masked virus. 

The RO strain of NDV was found to produce neurologi- 
cal symptoms and death in mice following intracerebral 
injection of as little as 100 egg infectious units (IDs) of 
virus. There was no.evidence of viral multiplication in 
mouse brains, although RO-NDV was found to persist in 
low concentration for as long as 8 days in the brains of 
about 10% of the mice. Viral hemagglutinin was not de- 
tected in the brains of mice which had received lethal 
doses of RO-NDV. Following intracerebral injection into 
mice of 100 or more lethal (LDso ) doses of RO-NDV, there 
was a direct linear relationship between the initiating dose 
of virus and the latent period prior to the onset of neuro- 
logical symptoms. 

Three other strains of NDV were less potent neuro- 
pathic agents in mice, although all three possessed the 
ability.to produce the neuropathic effect in 10-30% of the 
mice injected at dilutions of allantoic fluid ranging from 
10° through 10 *. One of these strains (California) was 
found to interfere with the neuropathic effect of RO-NDV 
when mixtures of the two strains were injected intracere- 
brally into mice. 

Serial passage of RO-NDV in eggs at high dilution re- 
sulted in a significant increase in its pathogenicity for 
mice. However, serial passage of the California strain of 
NDV at high dilution had little effect on its neuropathic 
potency. 

Prior intracerebral injection of a number of agents was 
found to modify the response of mice tothe neuropathic fac- 
tor of RO-NDV. Agents known to modify response to both 
viral infection and viral toxicity, e.g. receptor destroying 
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enzyme (RDE) and influenza B virus, produced a dual ef- 
fect. They protected mice from the effect of RO-NDV in 
high dilution and delayed the response of mice to concen- 
trated RO-NDV. Heat inactivated RDE, xerosin and Es- 
cherichia coli endotoxin have been found, in some cases, to 
modify host response to viral toxicity, but to have no effect 
on viral multiplication. These agents delayed the response 
of mice to concentrated RO-NDV, but had no effect on the 
response of mice to dilute RO-NDV. 

The data indicate that the neuropathic effect in mice re- 
sulting from intracerebral injection of concentrated RO- 
NDV is closely analogous to other examples of viral tox- 
icity. The effect of diluted RO-NDV seems to differ in that 
it apparently more closely resembles viral infection. 
There is, however, no experimental evidence of a limited 
or incomplete viral growth associated with the RO-NDV 
neuropathic effect. 

It is suggested that the less potent neuropathic strains 
of NDV are composed of a mixture of particles, some of 
which are toxic and some of which are not toxic but do 
possess the ability to interfere with the toxic particles. 
This would explain the erratic response of mice to these 
strains of NDV over a wide range of dilutions. The viral 
population of the RO strain, on the other hand, appears to 
be relatively homogeneous since time to host response was 
linear with the log of the dilution of NDV. 

98 pages. $2.00. Mic 57-3840 





SOME CHARACTERISTICS OF POLLEN 
ANTIGENS ADSORBED TO TANNIC 
ACID TREATED ERYTHROCYTES 


(Publication No. 23,592) 


Richard J. Feinberg, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: John A, Flick, M.D. 


Methods to measure blocking antibody produced by hy- 
posensitization procedures have been described. The in 
vivo techniques, biological in nature, do not lend them- 
selves to absolute measurements. The in vitro methods 
described are adequate, but are cumbersome to use. We 
have used a modification of Boyden’s tannic acid technique 
in order to have a simple, but sensitive method to measure 
antibodies found in the serum of persons with hayfever. 

Tannic acid treated erythrocytes non-specifically ac- 
cept protein on their surface. These antigen treated cells 
(in this case extracts of short and tall ragweed, and timo- 
thy) can be stabilized and used in an hemagglutination test. 
The technique was used to detect antibodies mainly in the 
sera of hayfever patients who had received specific hy- 
posensitization, but occasional untreated hayfever subjects 
also possessed antibody which was detectable by the 
method. Probably both multivalent- and univalent-acting 
types of antibody were measured by the technique. Evi- 
dence was presented which indicated that the hemagglutinat- 
ing antibody found in these hayfever sera was not identical 
with reagin type antibody. Fractionation of the multivalent 
antigen extracts was discussed. Possible methods of mak- 
ing a better correlation of the types of antibody measured 
were presented. The slow elution of some antigenic frac- 





tions from the tanned erythrocytes was demonstrated. 
28 pages. $2.00. Mic 57-3841 


PURINE DISSIMJLATION BY MIXED SUSPENSIONS 
OF BOVINE RUMEN BACTERIA 


(Publication No. 23,268) 


Peter Jurtshuk, Jr., Ph.D. 
University of Maryland, 1957 
Supervisor: Dr, Raymond N, Doetsch 

This study indirectly involves the non-protein nitrogen 
metabolism of mixed suspensions of bovine rumen bac- 
teria and deals exclusively with in vitro dissimilation of 
purines. Anaerobic purine dissimilation was studied with 
reference to production of end-products known to be meta- 
bolically important in the rumen. Experiments were car- 
ried out anaerobically in a Warburg apparatus or ona 
larger scale using Erlenmeyer flasks. End-products were 
assayed biochemically. 

Xanthine, uric acid and guanine hydrochloride were 
completely degraded at a slow rate as was reported with 
other insoluble substrates, i.e., cellulose. The end- 
products formed were carbon dioxide, ammonia and acetic 
acid, and the fermentation pattern was similar to that of 
the clostridial type. Hypoxanthine was degraded incom- 
pletely by mixed suspensions while adenine was neither 
decarboxylated or deaminated under the conditions em- 
ployed. Gases other than carbon dioxide (hydrogen and/or 
methane) never were encountered as end-products of pu- 
rine degradation and neither were lactic, formic, propionic 
and butyric acids. With the exception of hypoxanthine, 
mixed suspensions deaminated purines to a citgassm extent 
under alkaline than acidic conditions. 

In addition, an unusual and interesting feature was ob- 
served in experiments dealing with xanthine decarboxyla- 
tion. As a rule, less carbon dioxide was formed from this 
substrate than that observed for the corresponding endoge- 
nous value. This was not true of other purines. Kinetic 
treatment of the data suggested that a carbon dioxide utiliz- 
ing or fixing mechanism was involved in xanthine dissimi- 
lation. A modified Dixon-Keilin technique also was em- 
ployed to study xanthine decarboxylation rates in the pres- 
ence of atmospheric carbon dioxide. Again less carbon 
dioxide was evolved from mixed suspensions in the pres- 
ence of xanthine than in the absence of this substrate. The 
role of glycine as a hydrogen donor could not be established 
and purine interconversions could not be demonstrated in 
experiments using paper chromatography. Studies on 
residual purine concentrations using differential spectro- 
photometric methods showed that xanthine, uric acid and 
guanine hydrochloride were degraded completely, hy- 
poxanthine was degraded partially, while adenine was not 
dissimilated. 

If in vitro studies with mixed suspensions are indica- 
tive of ruminal in vivo reactions, then practical implica- 
tions would be that feeds containing xanthine, uric acid 
and guanine hydrochloride would serve as good nitrogen 
sources for the rumen microflora. The high nitrogen con- 
tent and slow rate of breakdown of purines make them ideal 
protein extenders, preventing toxic effects due to rapid 
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accumulation of ammonia in the rumen. However, aspects 

dealing with economy and biological availability would 

prevent the use of purines for protein extenders in feeds. 
85 pages. $2.00. Mic 57-3842 


SOME FACTORS INFLUENCING LACTOSE 
FERMENTATION BY SHIGELLA SONNEI 


(Publication No. 21,592) 


George John Kacoyanis, Ph.D. 
Boston University Graduate School, 1957 





Major Professor: Professor Edgar E, Baker 


The fermentation of lactose by Shigella sonnei has been 
‘ associated with the presence of mutants. We observed 
that lactose-fermenting (lac-f ) mutants of Sh. sonnei could 
be isolated from all lactose broth cultures which had be- 
come acid within about ten days of incubation. However, 
lac-4 mutants could not be isolated from cultures which 
had become acid after this time. It was thought that the 
absence of lactose-fermenting organisms in these cultures 
might be due to the death of the mutants because of in- 
creased acidity produced by lactose fermentation. The pH 
of all acid cultures was measured but no apparent differ- 
ence was found between those from which lac-f mutants 
were isolated and those in which lac-- mutants could not 
be detected. The possibility existed that acid production 
might have been caused by lac-- mutants present in num- 
bers too few to be detected by loopful sampling. By the 
method described by Kacoyanis and Baker (Proc. Bact., 
1955, p. 103) entire bacterial cultures were screened for 
lac-4 mutants. However, lac-/ mutants could not be de- 
tected. The fact that Sh. sonnei did not produce acid in the 
Same medium containing no lactose established that acid 
production was due to utilization of lactose. 

In the hope of explaining the apparent production of acid 
by normal Sh. sonnei, the effect of various cultural condi- 
tions on both the production of lac-£ mutants and the ap- 
parent production of acid by normal organisms was ex- 
amined. Increased concentrations of lactose, meat extract 
or peptone in the medium; neutralized filtrates of acid 
cultures of lac-f cells; and aging of cultures in nutrient 
broth to which lactose was added did not increase the rate 
of lac-£ mutant production. Aeration of normal organisms 
in lactose broth favored the production of lac-f mutants. 
Nearly all cultures became acidified within five days and 
then became alkaline again. Lac-/ mutants could be iso- 
lated for several days afterward. Eventually, the lac-/ 
mutants disappeared in the aerated cultures and only nor- 
mal cells could be isolated. Lac-f£ mutants could not be 
isolated from cultures of normal organisms when aerated 
in lactose-free nutrient broth. The stimulatory effect of 
aeration on the production of lac-- mutants is apparent 
only when lactose is present. When lactose broth cultures 
of Sh. sonnei were grown under anaerobic conditions, all 
cultures became acid on the sixth day of incubation, but 
lac-£ mutants were not detected. The possibility that this 
phenomenon might be due to reduction of the indicator or 
to accumulation of carbon dioxide was examined and ruled 
out experimentally. Acid did not occur in cultures grown 
anaerobically in nutrient broth without lactose indicating 




















that the presence of lactose was required for the produc- 
tion of acid in these cultures. When lac-/ cells were in- 
oculated into lactose broth and grown anaerobically, acid 
appeared within forty-eight hours. Under these conditions 
the lac-£ mutants produced considerably more acid than 
did normal organisms. Furthermore, lac-é mutants could 
be isolated from these cultures. It is apparent that an- 
aerobic conditions inhibit the production of lac-4 mutants. 
Furthermore, it seems probable that the production of 
acid by normal Sh. sonnei grown under anaerobic condi- 
tions occurs by some unknown mechanism different from 
that used by lactose-fermenting mutants. 

Relative growth rates of lac-£ mutants and normal or- 
ganisms were studied. Lac-é mutants grew at a better 
rate in lactose synthetic broth than normal organisms 
when subcultured from cultures grown in nutrient broth. 
However, the lac-4 mutants did not grow as well in lactose 
as in glucose synthetic broth, a lag occurring in the rate 
of growth. Lac-f mutants subcultured from lactose broth 
medium into fresh lactose synthetic broth did not grow 
significantly better than lac-4 organisms which were sub- 
cultured from nutrient broth. Therefore, it appeared that 
enzymatic adaptation did not occur in this mutant. It 
seems that this lac-/ mutant may differ from mutants de- 
scribed by other investigators. 

Ultraviolet irradiation of normal Sh. sonnei neither in- 
creased nor decreased the rate of production of lac-- mu- 
tants. In addition, chemical mutagenic agents (manganous 
chloride, formaldehyde, phenol and sodium desoxycholate) 
were used in an effort to induce an increase in the rate of 
production of lac-£ mutants. Under these experimental 
conditions, the physical and chemical agents used had a 
lethal but not a mutagenic action on Sh. sonnei. 

Preliminary work suggested that aeration of lac-é mu- 
tants in nutrient broth induced the rise of lac- mutants. 
This was confirmed in detailed studies which also indi- 
cated that these lac- mutants are favored by aeration in 
the absence of lactose. The results seem to point to the 
selective action of lactose in the rise of lac-é mutants. 
However, the possibility of a stimulatory effect of lactose 
cannot be eliminated. 78 pages. $2.00. Mic 57-3843 











THE EFFECT OF ANTIBIOTICS ON THE 
PHAGOCYTOSIS OF GRAM-POSITIVE BACTERIA 


(Publication No. 22,379) 


Eugene Harold LaBrec, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor C, V. Seastone 


In view of conflicting reports on the phagocytosis pro- 
moting effect of antibiotics on bacteria and our own pre- 
liminary experiments which indicated the existence of 
such an effect, work was undertaken to confirm this. Or- 
ganisms which under ordinary circumstances were rela- 
tively resistant to phagocytosis, and at the same time sen- 
sitive to the antibiotic under test, were employed. Group 
A beta hemolytic streptococci, Diplococcus pneumoniae, 
and Staphylococcus aureus were tested in the presence of 
penicillin, chloramphenicol and tetracycline in concentra- 
tions at or near their respective inhibitory levels. Normal 
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human defibrinated blood was the source of leucocytes. 
Such variables as pH, time of contact with antibiotic, cul- 
ture age, source of leucocytes, and time of contact with 
leucocytes were all investigated. It was concluded that no 
measurable effect on phagocytic uptake of these bacteria 
was produced as a result of the action of antibiotics. Sur- 
face phagocytosis resulting from the presence of fibrin 
was not enhanced by penicillin. No difference was ob- 
served when actively multiplying organisms were subjected 
to the action of penicillin and then tested for susceptibility 
to phagocytosis. 69 pages. $2.00. Mic 57-3844 


A STUDY OF 2,3,5 TRIPHENYLTETRAZOLIUM 
CHLORIDE REDUCTION BY LACTIC ACID 
BACTERIA AND THE APPLICATION OF THIS 
CHEMICAL COMPOUND IN A TEST FOR 
LACTIC BACTERIOPHAGE 


(Publication No. 24,304) 


Bernard Joseph Liska, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Harold Edward Calbert 


Investigations were undertaken on the reduction of 2,3,5 
triphenyltetrazolium chloride (TTC) by several different 
homofermentative lactic organisms. Lactic cultures were 
grown in 10% reconstituted nonfat dry milk media contain- 
ing from 0.1 to 1.2 mg/ml of added TTC. pH determina- 
tions showed that TTC caused inhibition of lactic acid pro- 
duction in all cultures except S. liquefaciens. The 5S. ther- 
mophilus culture was inhibited by levels of TTC above 0.3 
mg/ml and the color intensity developed was reduced. L. 
bulgaricus, S. lactis and L. acidophilus cultures were 
greatly inhibited by TTC levels above 0.6 mg/ml. 

Standard plate counts revealed that in all cultures ex- 
cept’S. liquefaciens a reduction in number of viable cells 
occurred as the amount of TTC in the medium was in- 
creased. For S,. thermophilus the number of viable cells 
present when 0.3 mg/ml of TTC were added was reduced 
to 60 per cent of the number present in the control. The 
reduction in numbers of cells varied with the other or- 
ganisms used. 

Measurements of the levels of pyruvic acid and lactic 
acid in the cultures were made after a period of incubation. 
All cultures except S. liquefaciens exhibited an increase in 
pyruvic acid and a decrease in lactic acid as the TTC con- 
centrations in the medium were increased. S. thermophilus 





























and L. bulgaricus produced the largest increase in pyruvic 
acid which coincided with the concentration of TTC where 
the color intensity was the greatest. 

TTC reduction by the various cultures was inhibited by 
concentrations of iodo-acetic acid from 10 * to 10 ° molar. 
Each of the cultures responded differently to the iodo- 
acetic acid. 

From these observations it was concluded that one of 
the enzymes involved in TTC reduction was lactic dehy- 
drogenase and its DPN coenzyme. 

An application of TTC in a test for lactic bacteriophage 
was made. The test is summarized as follows: 

1. Place 9 ml. of 10% sterile reconstituted NFDM in 

two sterile test tubes. 








2. Bring the tubes up to 32°C. in a water bath. 


3. To each tube add 0.2 ml. of a culture diluted 1:1 with 
sterile 10% NFDM medium. 


4. Add 1 ml. of the phage filtrate to one tube, leaving 
the other tube as a control. 


5. Place sterile stoppers in the tubes and invert twice 
to mix the contents. 


6. Incubate the tubes for 4 hours at 32°C. 
7. Add 0.1 ml. of a 1:25 aqueous solution of TTC. 


8. Invert the tubes twice and incubate for an additional 
30 minutes. 


9. Compare the color of the tube with added phage fil- 
trate to the control tube. Less color in the tube with 
added phage filtrate indicates inhibition has occurred. 


The test as outlined proved to be as sensitive for phage | 
detection as a litmus milk test requiring 14-16 hours to 
perform using single strain lactic cultures. When using 
mixed strain lactic cultures, phage action could be de- 
tected in 4 1/2 hours which was not evident in the litmus 
milk test after 14-16 hours. 

The TTC test requiring 4 1/2 hours is a rapid means 
of checking cross-sensitivity of single strain lactic cul- 
tures to unknown phage strains. It can be used to detect 
phage action against one or more strains of a multiple 
strain lactic starter culture. 

110 pages. $2.00. Mic 57-3845 


METHANE FORMATION AND THE HYDROGEN 
METABOLISM OF BOVINE RUMEN BACTERIA 


(Publication No. 23,274) 


John Joseph McNeill, Ph.D. 
University of Maryland, 1957 


Supervisor: Dr. Raymond N, Doetsch 


Methane formation and hydrogen metabolism of bovine 
rumen bacteria were studied using mixed suspensions of 
the bacterial flora recovered from the rumen by differen- 
tial centrifugation. Macrofermentation studies demon- 
strated that rumen bacteria produce methane from mal- 
tose, cellobiose, glucose, succinate, pyruvate, formate, 
and possibly lactate. Acetate and propionate were inactive. 
Molecular hydrogen increases the per cent yield of meth- 
ane from the active substrates. Rumen bacteria produce 
methane from carbon dioxide and molecular hydrogen 
showing that the direct carbon dioxide reduction mecha- 
nism of methane formation operates in the rumen. An ac- 
tive hydrogenase was demonstrated with methylene blue 
as the acceptor in the Thunberg technique. Carbon dioxide, 
nitrate, riboflavin, fumarate, ferricyanide, glycine, and 
DPN also function as hydrogen acceptors for this hydro- 
genase. The enzyme was strongly inhibited by oxygen, and 
less so by cyanide. Rumen bacteria were able to utilize 
molecular hydrogen and organic hydrogen donors (pyru- 
vate, formate) independently and simultaneously. Using 
manometric techniques, methane and carbon dioxide pro- 
duction from several substrates was studied. From soluble 
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carbohydrates, methane formation takes place in two dis- 
tinct phases, the first resulting from dissimilation of the 
original substrate, the second being due to dissimilation 
of intracellular polysaccharide. Carbon dioxide evolution 
begins rapidly, levels off mid-way through the reaction, 
and frequently followed by uptake, indicating carbon dioxide 
utilization in the methane reaction. Methane production 
from formate occurs in one phase, but carbon dioxide evo- 
lution has the same pattern as with carbohydrates. Nitrate, 
or a derivative thereof, blocks methane formation from 
formate in a manner indicating inhibition of the enzymatic 
transfer of hydrogen to carbon dioxide. Nitrate also pre- 
vents the usual uptake of carbon dioxide. Methylene blue, 
sulfate, sulfite, riboflavin and DPN decrease methane for- 
mation by competition for hydrogen from the substrate. 
The use of mixed suspensions of rumen bacteria afford a 
practical and accurate method for studying the gases pro- 
duced in rumen fermentation. 

139 pages. $2.00. Mic 57-3846 


ENZYMATIC STEPS IN PROTEIN AND 
NUCLEIC ACID BIOSYNTHESIS 


(Publication No. 23,376) 


Wilfred Edwin Razzell, Ph.D. 
University of Illinois, 1957 


Amino acid incorporation into the protein fraction of 
cell-wall and isoelectric precipitate preparations of ex- 
tracts of Escherichia coli has been demonstrated, using 
glycine-2-C14 together with a mixture of amino acids 
known to occur in the protein of the organism, in the pres- 
ence of a creatine-phosphate transphosphorylase - adeno- 
sine triphosphate system as a source of high energy com- 
pounds. No modifications of this system capable of in- 
creasing the rate of incorporation beyond a fraction of a 





percent of the rate found with whole cells has been achieved. 


In view of these limited results, crushed cells were ex- 
amined to determine the stability of components consid- 
ered necessary for protein synthesis; i.e., ribonucleic 
acid, and amino acid activating systems. A procedure for 
precipitating ribonucleic acid with alcoholic magnesium 
sulfate was developed and employed to follow nucleic acid 
degradation by enzymes present in the extracts. A 
phosphate-dependent depolymerization of ribonucleic acid 
was inhibited by magnesium sulfate. The elimination of 
phosphate buffers and the addition of magnesium sulfate 
to the solution used to resuspend crushed cells was adopted 
as a standard procedure for preventing nucleic acid break- 
down. 

Carboxyl activation of amino acids by adenosine tri- 
phosphate was demonstrated in E. coli extracts, and was 
inhibited by p-chloromercuribenzoate. 

Extracts of E. coli cells prepared in the presence of 
magnesium sulfate formed compounds between radioactive 
amino acids and ribonucleic acid, provided a source of 
high energy phosphate was supplied. This “templating 
reaction” was prevented by p-chloromercuribenzoate. 

The amount of labeling of the nucleic acid present in the 
extracts was increased by increasing the variety of labeled 
amino acids added to the system, and proceeded to comple- 
tion within a few minutes at a rate of several tenths of a 





micromole of amino acid per milligram protein per hour. 
The templated amino acids were solubilized by hydrolyz- 
ing the nucleic acid with ribonuclease or by subjecting 
them to extremes of pH. 

The templating reaction occurred independently in 
either the soluble fraction or in the small particles from 
cell extracts, although the particulate nucleic acid was 
more active per unit of mass. The results were more re- 
producible with cells harvested shortly after the addition 
of fresh medium than with cells obtained in the logarithmic 
phase of growth. 

Synthesis of polynucleotides from ribonucleoside-5 '- 


Ppyrophosphates prepared by the phosphorolysis of yeast 


nucleic acid was accompanied by an increase in the amount 
of templating observed. Since only a fraction of pre- 
existing, or newly synthesized, nucleic acid combined with 
amino acids, it was concluded that methods used in making 
cell extracts may lead to undetected changes in both the 
ribonucleic acid and the system which forms it. 

Possible mechanisms for the biosynthesis of nucleic 
acids and proteins were discussed in the light of these 
results. 83 pages. $2.00. Mic 57-3847 


THE MICROBIOLOGICAL PHENOMENA INVOLVED 
IN THE PRE-FERMENT PROCESSES OF 
COMMERCIAL BREAD PRODUCTION 


(Publication No. 23,567) 


Robert James Robinson, Ph.D. 
Kansas State College, 1957 


Among the most important developments in baking 
during recent decades are the continuous and pre-ferment 
processes for automatic bread production. With these . 
new processes many technical and mechanical problems 
arose. Although the pre-ferments produced by both proc- 
esses have as their major purpose the accumulation of 
flavor substances, the one basic criticism is that the re- 
sulting products are deficient in desirable flavor. Workers 
have reported that the microbial population decreases in 
the pre-ferment from a high initial count. The present 
work has dealt with the reasons for this decrease and with 
the application of selected organisms to enhance bread 
flavor. 

Bacteriological studies were made of four pre-ferments 
to determine the number, kinds, and longevity of organ- 
isms during various intervals of fermentation. Studies 
were made of the bacterial population contributed by com- 
pressed yeast and other pre-ferment ingredients. 

Bacterial isolates from the pre-ferments were found 
to be members of the genera Achromobacter, Streptococ- 
cus, Aerobacter, Escherichia, Micrococcus, Bacillus, 
Proteus, and Lactobacillus. There was a decline in 
microbial population from a high initial value. Certain 
members of the genera Bacillus and Lactobacillus sur- 
vived six hours of fermentation. Very few undesirable 
organisms (coliforms and micrococci) were found in the 
pre-ferments. 

The bacterial sources for flavor production in pre- 
ferment studies were colonies collected from countable 
plates of freshly milled flour, pre-ferment processes, 
Kohman’s Salt-Rising Yeast Mixtures, and certain pure 
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cultures. These colonies were cultured in evaporated 
skimmed milk and added to the pre-ferment. 

Cultures of an aged sponge dough, Lactobacillus brevis 
F118 Lactobacillus bulgaricus 09, Lactobacillus delbrukii 
LD 5, Propionibacterium and dairy culture bacteria were 
prepared and used successfully in baking tests. All fin- 
ished baked products were judged subjectively for flavor 
and odor. Breads made with Lactobacillus bulgaricus 09 
and/or Lactobacillus bulgaricus 09 and butter milk culture 
scored highest with respect to flavor and odor. 

To determine if bacteria could be added to the pre- 
ferment as a pre-mix, Bacillus pumilus and Bacillus la- 
terosporus were lyophilized, tested for viability, and added 
to the pre-ferment. Samples of the lyophilized organisms 
were sent to a commercial bakery and found satisfactory. 

Hydrogen-ion concentration, lowered oxygen tension, 
and raised carbon dioxide and nitrogen tension did not ac- 
count for the decrease in numbers of bacteria during fer- 
mentation. The drop in bacterial count also was shown not 
to be caused by alcohol or acid production in the pre- 
ferment. The action of bacteriophage did not account for 
the observed decrease in bacterial numbers. : 

In view of the negative evidence, attention was given to 
the possibility of isolating an inhibitory substance from the 
pre-ferment. The Fleischmann pre-ferment with an in- 
creased amount of yeast was employed. At the end of nor- 
mai fermentation, the pre-ferment was concentrated under 
reduced pressure at 40° C, acidulated, extracted with 
diethyl ether, and tested against Micrococcus pyogenes var. 
aureus L41. The results indicated inhibition. The concen- 
trated ether extract was chromatographed in a solvent con- 
taining ethanol, ammonia, and water (80:5:15, vv). Two 
active components resulted, one with an Rf of 0.24 desig- 
nated I, and the other designated Iz with an Rf of 0.68. The 
fluoresced blue and yellow, respectively. These sub- 
stances were eluted from the paper with ethanol and pos- 
sessed inhibitory properties for Micrococcus pyogenes 
var. aureus L 41, Escherichia coli, and mixed pre-ferment 
cultures. 88 pages. $2.00. Mic 57-3848 


















































THE RELEASE OF ANTIGENS 
COUPLED TO ERYTHROCYTES 


(Publication No. 23,635) 
George C. Royal, Jr., Ph.D. 
University of Pennsylvania, 1957 


Supervisor: John A, Flick, M.D. 


A number of procedures have been described for pre- 
paring antigen-erythrocyte complexes for use in detecting 
antibodies in sera by means of hemagglutination. In these 
reactions involving chemical coupling of antigen to erythro- 





cytes, the cells are subject to rapid deterioration with 
hemolysis as a result of the procedure. It was necessary 
that in the selection of appropriate procedures for hemag- 
glutination studies that the coupled preparations be rela- 
tively stable and non-dissociable. A further need was felt 
for a technique for coupling antigens to much smaller size 
particles for the purpose of adsorbing antibody and also 
for skin testing with the particulate antigen. 

Sheep erythrocytes were modified with formalin. Short 
ragweed, shrimp, and ovalbumin antigens were coupled to 
cells treated in this manner by means of bis-diazotized 
benzidine. Type II pneumococcal polysaccharide was 
chemically linked to these stabilized cells by use of p- 
nitrobenzyl bromide. For skin test purposes, these anti- 
gens were coupled to human O, Rh negative cell fragments 
which had previously been exposed to formaldehyde then 
subjected to partial disintegration in a 9 KC Raytheon 
sonic vibrator. 

Formalized sheep cells or cell fragments sometimes 
spontaneously agglutinate in 0.85% saline. They may be 
stabilized by use of normal rabbit serum or other concen- 
trations of sodium chloride to permit their use in agglu- 
tination tests. An incomplete removal of free formalde- 
hyde may inactivate coupled protein antigens as judged by 
skin test studies. Formalized cells possessing chemically 
linked short ragweed, and shrimp antigens show a gradual 
yet definite release of the antigens as measured in hemag- 
glutination inhibition studies. By skin tests, the release 
of coupled antigens occurred even where none could be de- 
tected by the in vitro method. On the other hand, oval- 
bumin and Pn II polysaccharide antigens appear to couple 
irreversibly to red cells as evidenced by serological and 
skin tests. Polysaccharides generally adsorb to red cells 
without the intervention of a coupling agent. Sometimes, 
adsorption is not detectable unless the amount of polysac- 
charide is increased ten-fold. Such factors as tempera- 
ture and the presence of inorganic ions appear to control 
to some extent antigen elution from tanned erythrocytes. 
So far, in skin tests with particulate antigen where posi- 
tive whealing reactions have been obtained, there has al- 
ways been evidence that the coupling procedure is one 
that permits some degree of elution of one or more anti- 
genic components involved. The data therefore, strongly 
suggest that undissociable particulate antigen of the size 
which was employed in these studies will not cause ap- 
preciable whealing reactions in human skin. Such reac- 
tions occur only when dissociation of the red cell fragment- 
antigen complexes is possible. 

Formaldehyde treated red cells and ghost fragments © 
yield stable particles to which antigens may be coupled for 
use in hemagglutination or skin test studies. Some anti- 
gens, such as ovalbumin and Pn II polysaccharide, will 
couple irreversibly to these modified cells. Short rag- 
weed and shrimp antigens, however, will show varying de- 
grees of dissociation whether the coupling agent be bis- 
diazotized benzidine or tannic acid. 
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THE NELSONS: A BIOGRAPHICAL STUDY 
OF A VIRGINIA FAMILY IN 
THE EIGHTEENTH CENTURY 


(Publication No. 22,891) 


Emory Gibbons Evans, Ph.D. 
University of Virginia, 1957 


Thomas Nelson, the founder of the Virginia family came 
from Penrith, Cumberland, England, where his father had 
been a successful cloth merchant. 

In 1705 Thomas Nelson, at the age of twenty-eight, 
settled in Yorktown, Virginia. Within a few years he es- 
tablished a mercantile concern and began to take an active 
part in county politics. Unquestionably Nelson prospered, 
extending his mercantile activities and acquiring extensive 
holdings in land and slaves. By the 1720’s he was pros- 
pering to such an extent that he was able to send his sons 
- William and Thomas - to England for their education. 

Both Nelsons were politically motivated and on return- 
ing home they served in the House of Burgesses and then 
in the Council. The younger brother, Thomas, who was 
trained in the law, was also appointed to the lucrative post 
of Deputy Secretary of the Colony. Between 1745 and 1772, 
William and Thomas Nelson were to represent one of the 
most powerful elements in Virginia politics. 

The Immigrant died in 1745 and left his sons a consid- 
erable fortune in land and money. The Secretary, as 
Thomas was called, began to dabble in western lands about 
this time forming the Greenbrier Land Company with John 
Robinson and becoming a member of the Loyal Land Com- 
pany. Meanwhile, William Nelson developed the mercantile 
establishment in Yorktown into one of the largest - if not 
the largest - of Virginia operated firms. He handled the 
shipment of tobacco, for which purpose he operated at least 
one vessel, and he also carried on an extensive wholesale 
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STUDIES OF HELMINTHS OF FISH FROM PONDS 
IN ALBEMARLE COUNTY, VIRGINIA 


(Publication No. 22,882) 


Burton Jerome Bogitsh, Ph.D. 
University of Virginia, 1957 


During three collecting seasons, spring and summer of 
1956, and winter of 1956-1957, a total of approximately 
1000 fish from ten ponds of Albemarle County were ex- 
amined for helminthic infections and the following parasites 
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and retail trade. Until 1752 William also handled the sale 
of Negroe slaves on a consignment basis. In addition both 
Nelsons operated large plantations. 

William Nelson sent his eldest son Thomas to England 
in 1754 where he was educated at Cambridge. Young 
Thomas returned to Virginia in 1760 and was elected to the 
House of Burgesses from York County where he was to 
serve until the outbreak of the Revolution. 

After 1765 both William Nelson and his son took an ac- 
tive part in the protest against England. William as Presi- 
dent of the Council, became governor ad interim after the 
death of Lord Botetourt in 1770 and served until the fol- 
lowing year when Lord Dunmore arrived. 

In 1772 William Nelson died and left a large fortune. 
His eldest son Thomas continued to operate the business, 
but he was not as able as his father and he was thwarted by 
the inability of Virginians to pay their debts. 

Thomas Nelson’s ability lay in the field of public af- 
fairs and it was here that he made his contribution. He was 
a member of the Second Continental Congress, serving in 
that body intermittently through 1779, and in such capacity 
was a Signer of the Declaration of Independence. Nelson 
also served in the Virginia House of Delegates, and sev- 
eral times prior to 1780 lead the Virginia militia when the 
British raided the state. In 1780 he was one of those who 
solicited loans and when some citizens refused to lend 
money on the security of the state he pledged his own se- 
curity. In June 1781, Nelson succeeded Thomas Jefferson 
as governor of Virginia and served until November when 
illness forced him to retire. As governor he infused new 
energy into the Virginia war effort. His efforts were so 
energetic that he exceeded his constitutional powers and 
some of his acts had to be legalized after his retirement. 

Thomas Nelson’s final years were ones of frustration 
and ill health. He died in 1789 at the age of fifty, as much 
a casualty of the Revolution as any man who died in battle. 

393 pages. $5.05. Mic 57-3850 
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were found: seven species of trematodes, three species 
of cestodes, one species of acanthocephala and six species 
of nematodes. Of these, Tetracotyle lepomensis n. sp. 
(Trematoda: Strigeidae) has been described as a new 
species. 

Bothriocephalus cuspidatus (Cestoda: Bothriocephali- 
dae) alone displayed a marked seasonal variation in inci- 
dence. 

Little evidence was found to indicate that fish are 
debilitated as result of parasitic infection. 

177 pages. $2.35. Mic 57-3851 
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SEVERAL IMMUNOGENETIC RESPONSES 
OF THE RAT AS DETERMINED 
BY SKIN TRANSPLANTATION 


(Publication No. 23,257) 


Edward Joseph Breyere Jr., Ph.D. 
University of Maryland, 1957 


Supervisor: Sumner O, Burhoe 


Experiments were performed in an effort to determine 
whether red cells can act as an antigen to induce an ac- 
tively acquired immune reaction against subsequent skin 
homografts. Multiple, genetically different grafts were 
transplanted to individual host animals for the purpose of 
measuring the specificity of the immune reaction. Studies 
were also made to determine the effect, if any, of differ- 
ences in sex of donors and hosts, and the effect of a quan- 
titative “dilution” of chromatin involving hybrids between 
two strains. Survival of the 780 grafts made was deter- 
mined by in vivo observations on circulation and histologi- 
cal studies of the epidermal epithelium. Genetic control 
was obtained through the use of three inbred strains of rats 
and reciprocal F, hybrids of two of the strains. 

Studies on the red cell antigen were made by means of 
a series of three experiments. Two weeks prior to graft- 
ing, animals of the host strain received either (1) an in- 
jection of red cells, (2) a skin homograft or (3) no pre- 
treatment. Test grafts were made as follows: each host 
received a specific homograft (from the antigen donor in 
the case of immune animals), a nonspecific homograft 
(from a third unrelated strain) and a control autograft. At 
least four host animals from each experiment were autop- 
sied daily 3-11 days inclusive. Contrary to reports by one 
group of English workers in this field, the red cell ap- 
peared to be an effective antigen in the production of earlier 
breakdown of grafts but appeared to be less effective than 
the skin antigen. Specific skin homografts on red cell pre- 
treated hosts had a survival time greater than that of grafts 
on skin-immune hosts and less than that of grafts on non- 
immune hosts. Nonspecific grafts showed evidence of an 
accelerated breakdown on immune animals but to a lesser | 
degree than genetically specific grafts. 

Experiments were also carried out to investigate (1) a 
reported effect of sex on the survival of isografts and 
grafts from members of the parent strains to the F, hy- 
brids and (2) the effect on survival of a dilution in foreign 
chromatin which was obtained by making grafts from the 
F, hybrids to members of the parental strains. Reciprocal 
grafts were simultaneously exchanged between members of 
two inbred strains and their F, hybrids. Each animal thus 
acted as donor and recipient of these two grafts, plus in 
addition, an isograft (from another member of the same 
strain or hybrid reciprocal) and a control autograft. 

Differences in the sexes of donor and recipient did not 
materially affect graft survival. In one case, homografts 
from the F, hybrids which contained a 50% reduction in 
foreign chromatin survived longer than pure strain grafts. 

The inflammatory reaction observed in autografts and 
isografts was one of repair characterized by a mild in- 
vasion of connective tissue cells. Homografts on nonim- 
mune hosts showed an inflammatory reaction predominated 
by the presence of lymphocytes which subsided after epi- 
dermal breakdown. Homografts on immune animals showed 
a more violent reaction of shorter duration. In addition, a 





connective tissue reaction at the host-graft junction and 
edema were always more marked in these homografts. 
After the inflammatory reaction subsided, the dermis of 
all homografts was invaded by polymorphic leucocytes 
which probably removed the dermal elements by phagocy- 
tosis. 

In general, the comparative study of survivals and in- 
flammatory responses by means of multiple, genetically 
different grafts on the same host was a useful method for 
the study of transplantation immunity, since each graft re- 
sponded independently, as determined by its degree of 
genetic similarity or difference. even when closely asso- 
ciated with grafts of different genetic strains in hosts with 
varying immune response. 

75 pages. $2.00. Mic 57-3852 


THE DIFFERENTIATION OF GASTRULA 
ECTODERM IN MEDIUM CONDITIONED BY 
NEURAL CREST AND ENDODERM 


(Publication No. 23,196) 


Lorraine Adele Forkgen, Ph.D. 
Stanford University, 1957 


Many structures of the embryo, such as the neural tube 
and the lens of the eye, do not differentiate autonomousiy, 
but are the result of a process initiated by stimuli from 
adjacent tissues. This phenomenon, termed “induction,” 
is essential for the activation of organogenesis. 

Tissue culture was employed as a means of testing the 
inductive capacity of tissues generally considered to be 
non-inductors. The tissues tested were neural crest 
(neural fold) and endoderm from Taricha torosa and the 
reacting tissue employed was gastrula ectoderm from T. 
torosa, T. rivularis, and Amblystoma mexicanum. 

Media “conditioned” by either neural crest or endoderm 
induced the histological differentiation of gastrula ecto- 
derm. However, media conditioned by neural crest elicited 
a higher percentage of inductions (368 cases out of 2,844 
cases or 12.9 per cent) than did media conditioned by en- 
doderm (95 cases out of 2,012 cases or 4.2 per cent). 

Both inductor tissues stimulated the gastrula ectoderm 
to differentiate into the same cell types, namely chromato- 
blasts or mesenchyme, melanophores and xanthrophores, 
nerve fibers, and muscle cells. Fewer melanophores and 
more chromatoblasts occurred in cultures conditioned by 
endoderm than in cultures conditioned by neural crest. It 
would appear that media conditioned by neural crest offers 
a more favorable environment for the complete differenti- 
ation of chromatoblasts than does media conditioned by 
endoderm. 

In 49 of the neural crest cultures that received 2 pieces 
of gastrula ectoderm, both pieces underwent histological 
differentiation. In 3 of these cultures 1 ectodermal explant 
differentiated into melanophores, an ectodermal derivative, 
while the other gave rise to muscle cells, a mesodermal 
derivative. 

The time required for the onset and completion of his- 
tological differentiation of the gastrula ectoderm varied 
not only with the type of inductor tissue employed, endo- 
derm requiring a greater number of days to initiate in- 
duction than neural crest, but also with the species of the 
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reacting tissue. Gastrula ectoderm from Taricha rivu- 
laris and Amblystoma mexicanum required fewer days for 
differentiation than did that of Taricha torosa. 

54 pages. $2.00. Mic 57-3853 











THE LETHAL EFFECTS OF GAMMA 
RADIATION ON NEUROSPORA CONIDIA 


(Publication No. 23,197) 


Robert Doster Gafford, Ph.D. 
Stanford University, 1957 


Statement of Problem. Radiation-lethality studies on 
microbial populations have led to the conclusion that the 
major proportion of lethal effects result from radiation 
damage to nuclear components. The mode of action of high 
energy radiation has been ascribed both to the production 
of ionizations directly in the sensitive nuclear component 
with resultant inactivation and to the production by ioniza- 
tion within the cell of highly reactive diffuseable chemical 
substances. These then diffuse from the point of origin to 
the point of reaction with the sensitive nuclear component. 
These reactive chemicals are believed to be reaction 
products of water and oxygen such as OH and O2H radicals. 
Their production and diffusion is therefore dependent on _— 
the presence of both water and oxygen in the cells at the 
time of irradiation. The availability of a 1200 curie Co” 
source and the development of a reliable method for pre- 
paring lyophilized samples of microorganisms having uni- 
form survival presented the opportunity to compare the 
relative effectiveness of gamma radiation under the two 
extreme conditions of aerobic hydration and anaerobic 
desiccation. Determination of the degree of nuclear in- 
volvement in the lethal process would be possible if popu- 
lations were available in which the nuclei could be counted. 
The vegetative conidia of the saprophytic fungus Neuro- 
spora crassa are ideal material for these purposes. 

Methods. Conidia from a multinucleate strain of Neuro- 
spora having an average of approximately two nuclei per 
conidium and from a uninucleate strain of the fungus were 
exposed to varying doses of gamma radiation. Spores from 
both strains were exposed in aerobic aqueous suspension. 
Spores from the multinucleate strain were exposed in the 
lyophilized state. Plate counts made in the conventional 
manner were used to calculate surviving fractions as a 
function of dose of radiation. 

Results. Uninucleate conidia are more sensitive to 
gamma radiation than are multinucleate conidia when both 
are exposed to gamma radiation in aqueous suspension. 
Graphic analysis of the data indicate that the spores from 
both strains are killed by a combination of two lethal proc- 
esses. The first, more effective process has a target 
number which is correlated with the average number of 
nuclei in the cells. The second process has a target num- 
ber which cannot be correlated with any known cellular 
component. This target number is the same in multi- and 
uninucleate spores. Multinucleate conidia exposed in the 
lyophilized state are very much more resistant to gamma 
radiation than are the same spores irradiated in aqueous 
Suspension. That lyophilization does not select for resist- 
ant members of the population is shown by the fact that 
rehydrated lyophilized spores, when irradiated under aero- 


























bic aqueous conditions, are as sensitive as the original 
population. Graphic analysis of these data indicate that 
lyophilized conidia are killed by a single process. This 
process has the same target number as the second, less 
effective process observed when multinucleate spores are 
irradiated in aerobic aqueous suspension. The inactiva- 
tion constant for the lethal process in lyophilized spores 
is smaller than that observed for presumably the same 
process in aqueously suspended spores. This difference 
may possibly be due to the smaller size of the targets due 
to desiccation of the lyophilized material. 

Conclusion. Neurospora conidia irradiated by Co™ 
gamma rays in aqueous suspension under aerobic condi- 
tions exhibit survival curves that indicate the occurrence 
of two different inactivation processes. The more effec- 
tive process is an indirect process that requires the pres- 
ence of water and oxygen and results in nuclear inactiva- 
tion. The second process is a direct hit process that 
cannot be definitely associated with any cellular compo- 
nent. Only this second process is effective in killing 
spores irradiated in the lyophilized state. 
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THE OSMIOPHILIC REACTION IN 
THE UTERINE EPITHELIUM 


_ (Publication No, 22,258) 


Ann Hohnhaus Heimlich, Ph.D. 
Purdue University, 1957 


Major Professor: M. X. Zarrow, Ph.D. 


The osmiophilic reaction of the uterine epithelium was 
studied in both mice and rats under various natural and 
experimental conditions. The uteri of the animals under 
treatment were fixed in a two per cent solution of osmium 
tetroxide, embedded in paraffin, and sectioned for histo- 
logic examination. 

Both mice and rats were autopsied at different stages 
of their estrous cycles. No osmiophilic granules were 
present at any time during the estrous cycle in the mouse. 
The uterine epithelium of the rat contained accumulations 
of osmiophilic granules at each period of the cycle except 
at estrus. The immature rat as well as the castrated rat 
exhibited a positive reaction for osmiophilic granules in 
their uterine epithelium. 

The uteri of pregnant and pseudopregnant mice were 
also examined for the presence or absence of the osmio- 
philic reaction. These granules were present in the 
uterine epithelium throughout the period of the 4th to the 
7th day of pseudopregnancy. Granules were also present 
in the uterine epithelium of mice on the seventh day of 
gestation. From the 9th to the 11th day of pseudopreg- 
nancy, and from the 9th to the 13th day of pregnancy the 
osmiophilic granules were no longer present. 

Groups of mice were ovariectomized and then autopsied 
at 2, 4, 6, 8, 10, 12, 16, 21, 28, 35, and 42 days after cas- 
tration. The osmiophilic reaction was present in 40% of 
the mice two days after ovariectomy, in 60% at four days, 
90% at both six and eight days, and 100% at 12 through 28 
days after castration. By 35 days the osmiophilic reaction 
was weak in most of the mice and completely absent in 10% 
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of the animals. Thirty per cent of the mice autopsied at 42 
days had no osmiophilic granules present in their uterine 
epithelium. The osmiophilic reaction gradually became 
stronger in the uterine epithelium and reached a peak at 
ten to 16 days after castration. The reaction then gradually 
weakened. 

In order to determine the optimum time for estrogen 
effect, mice were injected with 0.05 yg estradiol at periods 
of seven, 14, 21, and 28 days after ovariectomy. The per- 
centage of mice responding to estrogen treatment, with a 
disappearance of osmiophilic granules in the uterine epi- 
thelium, increased gradually from 50% at seven days, to 
85% at 14 days, 90% at 21 days, and 100% at 28 days after 
ovariectomy. 

An effort was then made to find out when the osmio- 
philic reaction was no longer apparent after estrogen in- 
jection, and at what time it reappeared in the uterine epi- 
thelium. Mice were killed at 2, 4, 8, 12, 24, 36, 48, and 72 
hours after subcutaneous administration of 0.05 ug of es- 
tradiol. By 12 hours after injection, the osmiophilic reac- 
tion was absent in the uterine epithelium of ten per cent of 
the mice. The percentage gradually increased to a peak 
of 85% at 48 hours. When 72 hours after injection was 
reached, the osmiophilic granules had reappeared in the 
uterine epithelium and were present in 100% of the ani- 
mals. Mice were also injected by the intrauterine route in 
order to determine the effect of local administration. The 
animals were autopsied at 2, 6, 12, 18, 24, 30, 36, 42, 48, 
and 72 hours after injection of 6 x 10 * yg of estradiol. 

At two hours, no osmiophilic granules were present in the 
uterine epithelium of 80% of the mice. The reaction was 
again apparent at six hours. By 12 hours after injection, 
no osmiophilic granules were contained in the uterine epi- 
thelium of 20% of the mice. This percentage, showing an 
absence of osmiophilic droplets, increased to a maximum 
of 100% at 30 hours and was maintained up to 48 hours 
after injection. Seventy-two hours after injection, the 
osmiophilic granules were again present in the uterine 
epithelium; this is comparable to the results seen in the 
mice injected by subcutaneous route. 

After injection of various hormones, the uteri of mice 
were removed and checked for the presence of osmiophilic 
droplets. The hormones used were desoxycorticosterone 
acetate, cortisone acetate, relaxin, progesterone, testo- 
sterone propionate, estradiol, estrone, estriol, and stil- 
bestrol. Only the latter four, the estrogenic hormones, 
produced a disappearance of the osmiophilic reaction in 
the uterine epithelium. This was true whether the route of 
hormone administration was systemic (subcutaneous) or 
local (intrauterine). 

The sensitivity of the response of the osmiophilic reac- 
tion was determined for estradiol, estrone, estriol, and 
stilbestrol after both subcutaneous and intrauterine appli- 
cation of hormones. In order of their effectiveness, the 
hormones were stilbestrol with a 50% effective dose of 
about 5 x 10 * wg, estradiol between 4 x 10 * and5 x 10 * 
ug, estrone had a 50% effective dose of 5 x 10 . ug, and 
the 50% effective dose of estriol was approximately 3 yg 
after subcutaneous administration. Stilbestrol was also 
considerably more active after installation of the hormones 
by local route. One hundred per cent estrogenic response 
was obtained with 3 x 10 ° yg of stilbestrol, as well as 
with 6 x 10 * yg of estradiol. Estrone in an amount of 3 x 
10 * wg induced a response in 20% of the mice; and after 
injection of 6 x 10 *, 66.7% positive estrogenic responses 





were produced. When estriol was given at a level of 1.8 
x 10 “ ug a response was obtained in 50% of the mice. 

Mice were injected with combinations of estradiol with 
either progesterone or estriol in an effort to see if an 
antagonism existed between the hormones. When a combi- 
nation of 10 wg of progesterone and lug of estradiol was 
injected, the estrogenic response of a disappearance of 
the osmiophilic reaction was inhibited in ten per cent of 
the mice. The percentage of mice inhibited was found to 
be proportional to the amount of progesterone given. The 
simultaneous injection of 3 yg of estriol and 0.05 yg of 
estradiol resulted in 100% inhibition of the estrogenic re- 
sponse although individually each of these hormones could 
induce a disappearance of the osmiophilic granules of the 
uterine epithelium. 

In a preliminary study on the possibility of using the 
disappearance of the osmiophilic reaction as an assay for 
blood estrogens, blood serum from several animals was 
injected by the intrauterine route into castrated mice. A 
complete disappearance of osmiophilic granules was pro- 
duced with blood serum from a non-pregnant rabbit. Even 
a 1:4 dilution of this serum produced a positive response 
in some of the mice. Although the other sera tested gave 
negative results for estrogens, a possibility exists that 
a modification in the procedure may yet result in an effec- 
tive assay for blood estrogens. 

113 pages. $2.00. Mic 57-3855 
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G, KLOTZSCHIANUM V. DAVIDSONID AND THEIR 
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(Publication No. 22,895) 
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Physiological and anatomical studies were made on the 
developing ovules of G. hirsutum 8948, G. klotzschianum 
v. davidsonii, and on ovules of G. hirsutum after pollina- 
tion by G. klotzschianum v. davidsonii. The component 
parts of the ovules were studied from anthesis to maturity 
and analyses were made for starch, raffinose, sucrose, 
hexoses, ascorbic acid, calcium oxalate, total phosphorus, 
phospholipids, total lipids, gossypol, aleuron, fresh weight 
and dry weight. The development of the ovule of G. hir- 
sutum was compared to that described by others. Major 
differences noted were the lack of starch in the embryo, 
and the presence of sugars in the embryo at all stages. 
The growth of the embryo was correlated with the develop- 
ment of the endosperm and integuments. The development 
of the ovule of G. klotzschianum v. davidsonii was found to 
be similar to that of G. hirsutum except for the more rapid 
rate of development and the smaller size of all structures 
in the former. Ovules of G. hirsutum developing after pol- 
lination with G. klotzschianum v. davidsonii followed a de- 
velopmental pattern different from ovules developing after 
selfing. While the outer integument was unaffected by the 
presence of the hybrid embryo, the rate of change in 
starch, sugar, ascorbic acid, fresh and dry weight was al- 
tered in the inner integument. No evidence of seed failure 
due to malfunction of the endosperm, or to hyperplastic 
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growth, was noted. The hybrid embryo developed normally 
for the first three weeks after pollination. During the 
fourth week of development schizolisigenous glands failed 
to appear and necrosis of the cotyledons began. This ne- 
crosis was found to eliminate the cotyledons as functional 
organs of the embryo and at maturity only the embryonic 
axis and traces of cotyledons remained. Three possible 
fundamental causes of embryo failure are discussed. — 

117 pages. $2.00. Mic 57-3856 


THE INTEGRITY OF TRANSPOSED 
MODULATOR IN MAIZE 


(Publication No. 24,302) 


Subramaniam Kedharnath, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Professor R.A. Brink 

The present investigation was designed to test whether 
Modulator, a transposable component of the variegated 
pericarp allele (PYY) in maize maintains its integrity dur- 
ing transpositions from the P locus. A series of inde- 
pendent transpositions of Modulator derived from a com- 
mon PY allele were incorporated into two different, but 
highly uniform, inbred lines, 4Co63 and W23. The trans- 
posed Modulators then were compared for their effect on 
the frequency of 1) somatic mutation of P’’ to P** and 
2) early chromosome breaks at the Ds locus. 

The frequencies of mutations of PYY to PF among the 
eight different transpositions of Modulator in the 4Co063 
background differed significantly. The eight transpositions 
fell into two apparently homogeneous groups, the inter- 
group difference being highly significant. This result is 
interpreted as indicating the existence of transposed Modu- 
lator in two different states, differing in ability to modify 
the frequency of somatic mutation of PY” to P’*. In con- 
trast to the above findings, the five transpositions in the 
W23 background yielded values which were not significantly 
different. Thus in this background the integrity of Modu- 
lator was maintained. 

Significant differences were also observed among the 
eight transpositions in the 4Co63 background in regard to 
the frequency of early Ds events. Here, again, there was 
evidence for the presence of at least two different states 
of transposed Modulator. Two distinct groups again wére 
recognizable, with the intergroup difference being highly 
Significant. In the W23 background, however, the five 
transpositions studied did not reveal any significant dif- 
ference. 

A comparison of the frequencies of somatic mutation 
and early Ds events for each of the transpositions in the 
4Co63 background showed that there was no correlation 
between the two. There was, however, evidence that for a 
particular state of transposed Modulator, as determined by 
its effect on the frequency of somatic mutation, it could 
exist in more than one state as judged by its effect on the 
frequency of early Ds events. Since transposed Modulator 
behaves as a unit in inheritance, it is conceivable that this 
unit comprises two different functional centers, i.e., it is 
functionally bipartite, each center capable of mutating to 
different degrees. 53 pages. $2.00. Mic 57-3857 





A MONOGRAPH OF THE GENUS ROSA 
IN NORTH AMERICA EAST OF 
THE ROCKY MOUNTAINS 


(Publication No. 22,898) 


Walter Hepworth Lewis, Ph.D. 
University of Virginia, 1957 





By utilizing the evidences obtained from the study of 
analytical gross- and micro- morphology, phytogeography, 
ecology, and cytology, the populations of native roses east 
of the Rocky Mountains have been separated into nine spe- 
cific and one subspecific taxa. These include R. foliolosa 
Nutt., R. nitida Willd., R. palustris Marsh., R. Woodsii 
Lindl., | R. blanda Ait., R. setigera Michx., R. arkansana 
Porter, R. v ee ie Mill., R. carolina L., and R. acicu- 
laris Lindl. subsp. Sayi i (Schw.) Lewis. A complete taxo- 
nomic and nomenclatural treatment has been given for each 
entity including a detailed list of specimens examined from 
twenty-seven herbaria in the United States, Canada, and 
Europe as well as from extensive personal collections. 

459 pages. $5.85. Mic 57-3858 
































DETECTION OF LINKAGE EFFECTS ON 
ESTIMATES OF GENETICALLY INTERPRETABLE 
VARIANCES AND ON ESTIMATES OF THE 
AVERAGE DEGREE OF DOMINANCE OF GENES 
AFFECTING QUANTITATIVELY INHERITED 
CHARACTERS IN A HYBRID POPULATION OF CORN 


(Publication No. 24,233) 


Robert John Miravalle, Ph.D. 
North Carolina State College, 1957 
Supervisor: Harold Frank Robinson 

This research was undertaken to detect the effect of 
linkage on estimates of 05, 03, and a for yield, ear num- 
ber, ear diameter, ear length, ear height, plant height and 
date of tasseling in populations derived from hybridizing 
two inbred lines of corn. A technique which utilizes the 
fact that the linkage bias in these estimates from a Design 
III experiment approaches zero as linkage equilibrium is 
approached was employed. Estimates from the following 
material derived from the NC34 X NC45 population com- 
pared (1) the backcross progenies of the Fz and (2) the 
backcross progenies of the 3rd Cycle (Design I) selection 
program material. Data from the backcross progenies of 
a randomly bred F, generation were reported. These 
latter data were not used in the detection of linkage be- 
cause of a suspected change in gene frequency in the F, 
parental material. 

A test of significance of the differences between the 
estimates from the two generations using Snedecor’s F 
test was described. The results of these tests showed a 
consistent reduction in estimates of of from the 3rd Cycle 
studies compared with the estimates from the F2 studies. 
However such consistent results were not shown for 62, 
The use of these tests was discussed with regard to de- 
tecting linkage effects and discriminating between the pre- 
dominance of the initial linkage phases. 

The estimates of a were not always reduced going from 
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the Fz to the 3rd Cycle. Overdominant estimates of a for 
ear diameter in the F2 were reduced to one of partial 
dominance in the 3rd Cycle while the overdominant esti- 
mates of @ for yield in the F2 continued in this range in the 
3rd Cycle. The possible existence of overdominant genes 
in this material was discussed. Estimates of a for all 
other characters indicates partial to complete dominance 
for the genes affecting them. 

The effects of gene frequencies not equal to 1/2, pres- 
ence of epistasis, genetic effects in the variance among 
plots of the same progeny, non-equality of genotype- 
environment interaction variances over the two generations 
and random variation of the estimates of 07, anda”, on 
the interpretation of the results were discussed. 

A comparison of estimates of Ga, o4 and a from the Ist 
Cycle of selection from Design I with the same estimates 
from the F, backcross progenies of Design II and also a 
comparison of the 3rd Cycle estimates from both designs 
was made. A good agreement between the estimates was 
not observed. 

It was concluded from this study that (1) the effects of 
linkage and/or true overdominant genes were causing esti- 
mates of of to be larger in the F2 than in the 3rd Cycle 
material of this cross, (2) estimates of os from the F2 of 
this cross showed upward and downward biases due to the 
effects of linkage but that the results were not consistently 
significant, and (3) estimates of a for yield in this cross 
remained in the overdominance range after approximately 
six generations of cross-fertilization and hence that the 
existence of overdominant genes affecting yield in this 
cross could not be denied. 

89 pages. $2.00. Mic 57-3859 


ORANGE VARIEGATED, A MUTANT ORIGINATING 
FROM VARIEGATED PERICARP IN MAIZE 


(Publication No. 24,334) 


Fredrick Arthur Valentine, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor R. Alexander Brink 

Orange variegated pericarp (P°V°V), an uncommon P 
allele in maize, occurs as a rather rare mutant from or- 
dinary variegated (PY), Eight occurrences of the muta- 
tion have been noted in pedigreed PYY strains of diverse 
geographic origin. P°Y°Y differs from - ” in forming a 
homogeneous orange-red background of p pigment between 
the prominent red stripes. It is characterized also by a 
reduction in frequency of the latter (a 40 percent reduction 
was found in W23 background). 

The mutational behavior of P°’°” parallels that of PY’. 
The mutants most frequently observed in orange medium 
variegated families, self reds and “orange light” varie- 
gateds, occur in nearly equal numbers. In families of one 
Pp°v©v allele backcrossed to inbred W22R, 2.0 percent of 
the colored progeny were reds and 2.2 percent, orange 
light variegateds, which compares with the distribution of 
their counterparts in closely related medium variegated 
families with a similar genetic background. The fre- 
quencies of these mutants were 4.9 percent and 3.0 per- 
cent, respectively, in comparable stocks of an unrelated 





orange variegated. Two rare types, colorless pericarp 
and cob and a variegated-like mutant, also have been 
isolated. 

Orange light variegateds compared with orange medium 
variegateds in W23 background exhibit a 64 percent reduc- 
tion in the frequency of the prominent red stripes. 

Changes in the ground color parallel changes in the strip- 
ing. The regression of the shade of the ground color on 

the grade of variegation (the latter a measure of frequency 
of striping) was statistically significant in three of the four . 
comparisons. The result in the fourth group does not con- 
flict with this finding. 

The ability to promote the Dissociation (Ds) type of 
chromosome breakage is another characteristic common 
to P°’°”’ and P’”, The time and frequency of Ds chromo- 
some breakage incited by two P°Y°Y alleles appeared to 
differ from that of the parent PYY alleles, but additional 
tests are necessary to confirm this relation. 

The present results support the hypothesis that the mu- 
tation of PYY to P°V°V represents a mutation (change of 
state) of Mp, the transposable element which, conjoined 
with the prt gene, comprises the PYY allele. The mutant 
Modulator is designated Mp®. The instability of P°’°” can 
be interpreted as follows. | Mp* suppresses the action of 
P** when situated at the P locus. Mp2, like Mp, may trans- 
pose from the P locus to one or more different sites in the 
genome. Such a transposed Modulator modifies the action 


of a Povov allele present in the same nucleus, resulting 


in the orange light variegated phenotype. The ground color 
is considered to result from either the loss of Mp* from 
povov in a large proportion of the cells in the terminal 

cell divisions in pericarp formation, or Mp*, at the P locus, 
is unable to completely inhibit P™™ action. The former is 
favored, however, as being simpler. According to it, a 
single property of Modulator has changed, resulting both 

in the decrease in the frequency of the striping and in the 
addition of the orange-red ground color which distinguish 
* Corn oe. 138 pages. $2.00. Mic 57-3860 


EXTRANUCLEAR INHERITANCE IN 
YEAST HETEROKARYONS 


(Publication No. 24,341) 


Robert Errol Wright, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Dr. Joshua Lederberg 

1. A new method for establishing cytoplasmic trans- 
mission in yeast has been investigated and found satisfac- 
tory in confirming the cytoplasmic nature of factors af- 
fecting respiration. This represents a more direct ap- 
proach than the method involving ascus analysis, which has 
been used in previous studies of this type. 

The method involves the examination of bud clones from 
isolated heterokaryons for changes in respiratory pheno- 
type not associated with recombination of nuclear markers. 

The matings involved two auxotrophic stocks, one of 
which had normal respiration while the other was unable 
to use oxygen (petite). Some crosses also included 
markers for actidione resistance and lithium resistance. 

2. Auxotrophic progeny were obtained from 91 of 530 
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mating pairs which did not have buds present at the time 
of isolation or were stripped of existing buds. The men- 
delizing markers of the auxotrophs were, with one dubious 
exception, the same as those of the respective parental 
stocks. It was therefore concluded that the nuclei of these 
auxotrophs originated from the parental type nuclei of 
heterokaryons rather than by segregation from heterozy- 
gotic nuclei. That frequent recombination would be ex- 
pected in the latter case was shown by ascus analysis of 
hybrids produced from the same parental stocks. 

3. In matings of arginine-requiring petite and B,; 
thiazole-requiring normal cultures 19 pairs produced 
some arginine-requiring progeny. Five of these produced 
some arginine-requiring progeny with normal respiration. 

In the same experiments, 31 of the mating pairs con- 
tained thiazole-requiring types among their progeny. Six 
of these contained some thiazole-requiring petite types. 

The frequency of these changes was related to the sup- 
pressiveness of the petite culture in the mating. 

4. Similar changes among auxotrophic progeny were 
not found in control experiments involving petite x petite 
and normal x normal crosses. 

In the petite x petite controls, 18 of the isolated mating 
pairs gave arginine-requiring progeny. All were petite, 





as were all of the thiazole-requiring types and prototrophs 
which were recovered. 

In normal x normal controls, 26 mating pairs gave 
thiazole-requiring auxotrophs, all of which had normal 
respiration. Both of the other types of progeny from 134 
mating pairs were normal but one other pair, which pro- 
duced exclusively prototrophs, gave some petite colonies. 

Thus it was concluded that mutation from petite to 
normal and from normal to petite was too rars under the 
experimental conditions to account for the changes in 
respiratory status observed after mating. 

0. It was concluded that the changes in respiration 
noted in the experimental series resulted from cytoplas- 
mic transmission of factors concerned with normal res- 
piration and its suppression. 

6. The inheritance of suppressiveness in a petite cul- 
ture was briefly investigated and the degree of suppres- 
Siveness was shown to undergo variation during vegetative 
growth. 

7. Possible improvements in the method and the na- 
ture, origin and mode of interaction of the normal and 
suppressive factors are briefly discussed. Some possible 
experimental approaches to these unresolved issues are 
proposed. 92 pages. $2.00. Mic 57-3861 
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WITH SPECIAL REFERENCE TO 
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(Publication No. 23,252) 


Moustafa Kamal Abo-El-Dahab, Ph.D. 
University of Maryland, 1957 





Supervisor: Dr. Carroll E. Cox 


The minimal inhibitory concentrations (M.I.C.) of ten 
commercially available antibiotics (oxytetracycline, Peni- 
cillin G. Streptomycin, Neomycin, tetracycline, chloro- 
tetracycline, Bacitracin, Carbomycin, Erythromycin and 
chloramphenicol) for 34 species and strains of five genera 
of phytopathogenic bacteria were determined in a medium 
containing Peptone,6.0 g; Tryptocase,4.0 g; Beef extract, 
1.5 g; Yeast extract,3.0 g; Glucose,1.0 g; distilled water, 
1000 ml. Generally, species within a genus and strains 
within a species reacted uniformly to a given antibiotic, 
but given species or strains varied considerably in their 
response to different antibiotics. 

Oxytetracycline, chlorotetracycline, tetracycline and 
Erythromycin were effective at relatively low concentra- 
tions in inhibiting growth of all phytopathogenic bacteria 
except species of Agrobacterium which tolerated relatively 
high concentration of oxytetracycline. 

Corynebacterium species (Gram-positive) were the only 
phytopathogenic bacteria affected by Penicillin G. Strains 
of Agrobacterium tumefaciens showed marked tolerance to 
Streptomycin. (M.LC. 50-100 ug/ml vs. 1.56 ug/ml for 














species of Pseudomonas which were the most sensitive to 
Streptomycin). 

Pseudomonas spp. were more tolerant to Neomycin 
than any other bacteria. Strains of Pseudomonas solana- 
cearum showed a range of response to chloramphenicol, 
and the reaction of 15 strains was investigated in detail. 
Mutants that were moderately resistant to chlorampheni- 
col (50 ug/ml vs. M.I.C. of 6.25-12.5 ug/ml for the parent 
strain) occurred spontaneously in cultures. Highly re- 
sistant mutants could be developed by exposing the moder- 
ately resistant strains to ever increasing concentrations 
of chloramphenicol. No attempt was made to develop mu- 
tants tolerant to concentrations of chloramphenicol 500 
ug/ml. | 

Mutants that were highly resistant to chloramphenicol 
were simultaneously resistant to oxytetracycline and 
chlorotetracycline which suggested that these three anti- 
biotics may have a similar mode of action. This view was 
supported by the fact that inhibition of development of 
colonies on agar that contained chloramphenicol, oxytet- 
racyCline or chlorotetracycline at the least concentrations 
that would inhibit 50 per cent of the growth (i.e. EDso ) was 
the same as when chloramphenicol and either of the other 
two antibiotics were mixed together each at a concentra- 
EDso . 

2 

Pathogenicity of P. solanacearum as indicated by the 
tetrazolium technique (Kelman 1954) and resistance to 
chloramphenicol, oxytetracycline and chlorotetracycline 
were not related. 

Strains of P. solanacearum highly resistant to chloram- 
phenicol required organic nitrogen in contrast to sensitive 
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strains which grew well when NH,Cl was the only source 
of nitrogen. Either serine or alanine was required by the 
resistant mutants of strains isolated from tobacco while 
similar mutants of a tomato isolate could also utilize pro- 
line, glutamine or asparagine. 

Vitamin-free casein hydrolysate could partially over- 
come the effect of low concentrations of chloramphenicol, 
oxytetracycline and chlorotetracycline. 

A mixture of amino acids containing tryptophan, serine, 
proline, glutamine, asparagine, alanine and phenylalanine 
approached but did not equal the effectiveness of casein 
hydrolysate in promoting growth of chloramphenicol re- 
sistant strains in the absence of the antibiotic, and of sen- 
sitive strains in the presence of low concentrations of 
chloramphenicol. 

Since no amino acid or even casein hydrolysate com- 
pletely offset the effect of chloramphenicol, oxytetracy- 
cline and chlorotetracycline, it seems probable that these 
antibiotics inhibit growth by affecting synthesis of rela- 
tively more complex cellular constituents. 

Nonpathogenic strains of P. solanacearum had a higher 
rate of oxygen uptake than pathogenic strains and they re- 
duced tetrazolium chloride more rapidly under aerobic 
conditions. However, under anaerobic conditions, the 
pathogenic strains reduced tetrazolium chloride more 
rapidly than did the nonpathogenic strains. The data sug- 
gest that pathogenic strains of P. solanacearum are facul- 
tative anaerobes and that the rate of absorption and reduc- 
tion of tetrazolium chloride is dependent upon the rate of 
metabolism in the cells. 59 pages. $2.00. Mic 57-3862 








STUDIES ON THE METABOLISM OF THE YEAST; 
HANSENULA ANOMALA (HANSEN) SYDOW 


(Publication No. 23,674) 


Thomas Dale Brock, Ph.D. 
The Ohio State University, 1952 





The yeast Hansenula anomala (Hansen) Sydow has re- 
ceived considerable attention recently because of its ability 
to synthesize large amounts of ethyl acetate from glucose 
and other carbon compounds. Research on the mechanism 
of this synthesis has been carried out by Gray’, Peel*, and 
Tabachnik*, and to a large extent the general over-all steps 
leading to synthesis of this ester are now known. Other 
aspects of the physiology and biochemistry of this yeast 
have not been studied. It was felt that in addition to ester 
synthesis there might be other physiological activities that 
might be unusual or interesting. The present work was 
undertaken to study the metabolism of glucose in more de- 
tail. In particular, the synthesis of lipid from glucose has 
been stressed. 

In most of the present work the yeast has been cultured 
in a medium containing 7 per cent glucose, 0.6 per cent 
potassium dihydrogen phosphate, and 0.7 per cent Difco 
Yeast Extract. For certain experiments the glucose con- 
centration was varied. For most experiments utilizing 
growing cells, the yeast was cultured in one liter flasks 
containing 100 ml. of medium per flask. In all work the 
yeast cells were incubated at room temperature, which 
varied between 24-28° C. At the end of the incubation pe- 
riod the cells were harvested by centrifugation. If cell 








analyses wei to be run, the centrifuged material was 
dried to constant weight at 45° C., hydrolyzed for two hr. 
in 1 N HCl at 100° C., and filtered. The supernatant was 
assayed for reducing sugar, and the value obtained was 
used to infer the amount of polysaccharide material stored 
in the cells. The material that was not hydrolyzable and 
was water-insoluble was dried and extracted in a continu- 
ous extractor for 24 hr. with diethyl ether. The amount of 
material extracted was determined by evaporating the 
ether and weighing the residue. This residue is referred 
to as “lipid” in this paper. If it was desired to use the 
centrifuged cells for respiratory studies, they were washed 
three times in distilled water, suspended in 0.02 M phos- 
phate buffer, and aerated for two hours to reduce food re- 
serves. After this time the cells were employed in res- 
piratory studies using standard manometric techniques as 
outlined by Umbreit et al.* Most of the respiratory work 
was done with yeast at pH 6.0. 

When H. anomala was inoculated into a medium con- 
taining glucose, growth took place, and the glucose was 
converted into various products. The major water-soluble 
products formed, as identified by Gray!, Peel?, Tabachnik’*, 
and Hughes®, are ethyl acetate, ethanol, acetic acid, and 
acetaldehyde. Obviously much of the glucose that was used 
would not appear in this fraction but would appear in the 
water-insoluble fraction that was stored in the cells. This 
fraction would consist mainly of protein, lipid, and poly- 
saccharide. In the present work it, was found that the 
amount of lipid formed per unit dry weight varied between 
6 and 17 per cent, while the amount of polysaccharide 
formed varied between 20 and 30 per cent, 

Various environmental factors have been found to in- 
fluence both the amount of lipid and polysaccharide formed 
and also the efficiency with which they were synthesized 
from glucose. The initial glucose concentration has been 
found to influence lipid synthesis in the following manner: 
as the initial concentration of glucose was increased, the 
percentage of lipid formed also increased, but the ef- 
ficiency of lipid synthesis decreased, so that at a high glu- 
cose concentration the ratio of grams of lipid formed per 
grams of glucose utilized was smaller than at lower glu- 
cose concentrations. 

Aeration has been found to influence lipid and polysac- 
charide synthesis. When the available oxygen was low, the 
amount of lipid formed was low, while at higher oxygen 
tensions the amount of lipid formed was higher. The re- 
verse was noted for polysaccharide formation; a low oxy- 
gen tension resulted in higher polysaccharide content 
while a higher oxygen tension resulted in lower polysac- 
charide content. There was a critical aeration value, how 
ever, above which the amount of lipid formed dropped off 
and the amount of polysaccharide formed increased again. 

The initial pH of the medium has also been found to in- 
fluence lipid and polysaccharide synthesis. Ata pH of 4.1 
the lipid percentage was 9.9, and, as the pH was raised, 
the per cent lipid also increased. The reverse effect was 
noted for polysaccharide, a low pH favoring higher poly- 
saccharide content and a higher pH favoring lower poly- 
saccharide content. Throughout all this work an inverse 
relationship has been noted between lipid and polysac- 
charide; when the lipid content was high the polysac- 
charide content was low, and vice versa. It is thought 
that the two mechanisms favoring lipid and polysac- 
charide synthesis are competing for the glucose pres- 
ent, and when one mechanism is favored in a certain 
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environment, the other does not receive as much of the 
available glucose. 
It has been found that washed suspensions of H. anomala 


5. Hughes, S. B. “Acidic Metabolic Products of H. 
anomala.” In press. 








cells in air would oxidize glucose, ethanol, and ethyl ace- 
tate at a high rate, sodium pyruvate at an intermediate 
rate, and sodium acetate at a low rate. Of the above, only 
glucose was oxidized in a nitrogen atmosphere. | 

Neither sodium fluoride nor sodium malonate had any 
influence on the aerobic respiration of glucose, and it is 
inferred from this that H. anomala can respire glucose by 
some other mechanism than the classical Emhden- 
Meyerhof glycolysis or the Krebs’ cycle. Sodium iodoace- 
tate did inhibit glucose oxidation in both air and nitrogen. 
It is inferred from this that active sulfhydryl groups are 
necessary for both aerobic and anaerobic respiration of 
glucose. Sodium azide also inhibited both aerobic and an- 
aerobic glucose oxidation. 

In a study on the influence of glucose concentration on 
respiration, it was found that at low glucose concentrations 
(0.0066 M) the respiratory quotient was 1, while at higher 
glucose concentrations the respiratory quotient was 2 or 
higher. It is inferred that a respiratory quotient (R.Q.) of 
1 indicates complete oxidation of glucose to carbon dioxide 
and water, while an R.Q. greater than 1 indicates a con- 

- version of some of the glucose to fat, in the manner of the 
following equation: 


2 CgHi2O, + 4 O2 = CigHseO2 + 12 COz + 12 H2O 


in which it is assumed that one Cy, fatty acid is synthe- 
sized from five glucose molecules. The R.Q. in this case 
is 3.0, but by increasing the amount of glucose necessary 
to synthesize one C,, fatty acid, the R.Q. can be decreased 
in the equation. Thus the measurement of R.Q. can be an 
indication of the efficiency of fat synthesis. 

From R.Q. measurements it is inferred that pyruvate 
is oxidized completely to carbon dioxide and water and that 
sodium acetate is also probably oxidized to these same end 
products, although the results are not.as clear-cut in this 
case. From R.Q. measurements it is inferred that ethanol 
is oxidized to ethyl acetate in a manner similar to the fol- 
lowing: 


5 C2 H,OH +5 Oz = 2 C.4H,O2 +2 CO2 +7 H2O 


confirming the work of Peel® and Tabachnik * in finding 
that ethanol is the primary intermediate in ethyl acetate 
synthesis. 

It is concluded that H. anomala may prove to be an ex- 
cellent organism for the study of various biochemical 
mechanisms, since it appa~ently carries out several re- 
actions that are not observed in the more frequently studied 
Saccharomyces. It is suggested that an intensive study of 
the physiology of many of the little-known yeasts may bring 
to light new types of biochemical systems. 
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SODIUM AND POTASSIUM REGULATION BY A 
MARINE RED ALGA, PORPHYRA PERFORATA 


(Publication No. 23,194) 


Richard Wayne Eppley, Ph.D. 
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By employing a number of analytical methods sodium, 
potassium, calcium, chloride, phosphate, and amino acid 
contents of the marine red alga Porphyra perforata have 
been estimated. Concentration gradients of sodium, po- 
tassium, and chloride between the algal tissues and sea 
water have been demonstrated. 

Definite amounts of sodium and calcium were adsorbed 
to killed tissues of the alga. Evidence is presented that 
this cation binding is due to an acidic polysaccharide, a 
sulfonated galactan, probably present as a cell wall con- 





stituent. 


Apparent free space values of 44 per cent for living 
and 89 per cent for killed tissues were measured. The dif- 
ference between these values, 45 per cent, is called the 
cell space. Calculated on a cell space basis potassium 
was accumulated some 40 times that in sea water. Sodium 
and chloride are extruded from the algal cells. Accumu- 
lation ratios in this case are 0.1 and 0.14, respectively. 
The sum of cell sodium and potassium is about 0.55 M, 
roughly equal to the total cation concentration of sea water. 
About one-half this concentration of anions has been ac- 
counted for. The remaining anion deficit may represent 
electronegative groups of the cell cytoplasm. 

Metabolic inhibitors caused losses of potassium and 
gains of sodium. In each case the amount of potassium lost 
was greater than that of sodium gained. The effects of 
nitrite and p-chloromercuribenzoate were prevented by 
adding a reduced sulfur compound such as glutathione. 
Light offered protection against iodoacetate inhibition. 
Dinitrophenol stimulated respiration at concentrations 
which induced large losses of potassium and somewhat 
smaller gains of sodium. 

Potassium loss and sodium gain due to long exposure 
to anoxia was prevented by adding glucose during the an- 
oxic treatment. Glucose was ineffective in preventing the 
anoxic induced inhibition in the presence of iodoacetate, 
however. Apparently glycolysis alone may account for 
maintenance of sodium and potassium concentration gra- 
dients. 

Potassium and rubidium uptake and sodium extrusion 
have been studied in tissues initially low in potassium and 
high in sodium due to prior exposure to K-free artificial 
sea water. Potassium and rubidium appear to be absorbed 
by the same mechanism, which may involve an ion carrier. 

Rates of potassium and rubidium uptake are propor- 
tional to the external concentration of these substances 
only over a limited range. At high external concen- 
trations saturation occurs. Sodium extrusion may take 
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place by a mechanism dependent upon potassium or ru- 
bidium uptake. 

Potassium uptake and sodium extrusion in tissues 
previously exposed to anoxia is greater in light than in 
darkness. Light may stimulate ion transport by removing 
COz2 from the cells, since COz2 -free air in the light results 
in no alteration in transport but 5 per cent CO2 -enriched 
air depresses potassium uptake and sodium extrusion in 
the dark. 139 pages. $2.00. Mic 57-3864 


CHROMOSOME NUMBERS AND PHYLOGENETIC 
RELATIONSHIPS IN THE ARACEAE 


(Publication No. 22,896) 


Gertrude Earl Jones, Ph.D. 
University of Virginia, 1957 


The chromosome numbers of the Araceae from the 
literature and from work done here have been studied, and 
the information has been applied to relationships at various 
levels in the family. A diversity of number and size is 
seen, but there are indications that 6 and 7 are the basic 
numbers of the family from which the others have been 
derived. It is also suggested that the 2n numbers of 26, 
30, and 34 are amphiploid numbers which have arisen from 
hybridization and subsequent doubling of dysploid species. 
Polyploidy has played a significant role in the evolution 
and speciation of the family. 

Hutchinson’s classification of the family is supported 
by the available cytological evidence in most instances. 
The Richardieae are, however, an anomalous group, and 
the relationships among all the genera are surely not phy- 
letic. Study of closely related tribes may well result ina 
more satisfactory arrangement of the genera in the Rich- 
ardieae. 

In this study 88 taxa have been examined, including 70 
species, eight varieties, and ten hybrids. The chromosome 
numbers of 71 taxa are reported here for the first time. 

The following numbers have been determined: 

Acorus Calamus, 2n = 36. A. gramineus, 2n = 24. 
Spathiphyllum candicans, n= 15, 2n = 30. S. candidum, 2n 
= 30. S. floribundum, 2n = 30. S. grandifolium, 2n = 30. 
Stenospermation popayense, 2n = 28. Rhodospatha hastata, 
2n = 60. Epipremnopsis media, 2n = 60. Epipremnum fali- 
cifolium, 2n = 84. E. pinnatum, 2n = 60. Monstera acumi- 
nata, 2n = 60. M. deliciosa, 2n = 60. M. Friedrichstahlii, 
2n = 60. M. pertusa, 2n = 60. Zamioculcas zamiifolia, 
2n = 34, Aglaonema commutatum, 2n = 120. A. Haenkii, 
2n= 60. A. simplex, 2n= 60. Aglaodorum Griffithii, 2n = 
34. Zantedeschia aethiopica, 2n = 32. Z. aethiopica c. 
Burbank Baby, 2n = 32. Zantedeschia aethiopica c. Godrey 
calla, 2n= 32. Z. albomaculata, n= 16, 2n= 32. Z. al- 
bomaculata c. New Cream, 2n = 32. Z. angustiloba, 2n = 
32. Z. Elliottiana, 2n = 32. Z. melanoleuca, 2n = 32. Z. 
Rehmannii, 2n = 32. Z. Rehmannii c. Superba, 2n = 32. _ 

Z. c. New Cream x Z. melanoleuca, 2n = 32. XZ. canta- 
brigiensis c. Mrs. Roosevelt, 2n = 32. Z. albomaculata x 
Z. Rehmannii, n= 16, 2n = 32. Homalonema humilis, 2n = 
42. Dieffenbachia picta, 2n = 34. Colocasia esculenta, 2n 
= 28. Alocasia amazonica, 2n = 28. A. cuprea, 2n= 28. 
A. Lowii, 2n = 28. XA. Sedeni, 2n = 28. XA. Chantrieri, 
2n = 28. Peltandra virginica, 2n = 112. Caladium bicolor 









































































































































var. Autumn Sunset, 2n = 30. C. bicolor var. Marie Moir, 
2n = 30. C. bicolor var. Rose Beauty, 2n = 30. Caladium 
Chanjur, 2n = 28. Xanthosoma saggittifolium, 2n = 26. X. 
violaceum, 2n = 26. Philodendron cannifolium, 2n = 34. 

P. panduraeforme, 2n = 34. P. giganteum, 2n= 34. P. 
grandifolium, 2n = 34. P. micans, 2n= 32. P. verrucosum, 
2n = 34, P. cordatum, 2n= 34. P. hastatum, 2n = 34. P. 
imbe, 2n = 34. P. Pitteri, 2n = 34, P. squamiferum, 2n = 
34, P. Warscewiczii, 2n = 34. P. Melinonii, 2n= 30. P. 
Andreanum, 2n = 34, P. Andreanum var. Black Gold, 2n = 
34. P. gloriosum, 2n= 34. P. laciniosum, 2n = 32. P. 
Sodoroi, 2n = 34. XP. Wendimbi, 2n = 34. P. Wendlandii 
x P. quercifolium, 2n = 34. XP. mandanianum x P. Wend- 
landii, 2n = 34. Philodendron bipinnatifidum, 2n = 36. P. 
Lundii, 2n = 36. P. Selloum, 2n = 36. P. speciosum, 2n = 
36. P. undulatum, 2n= 36. XP. Fosterianum, 2n = 36. 
XP. Macneilianum, 2n.= 36. Rhektophyllum mirabile, 2n 
= 42, Amorphophallus Konjac, 2n = 26. Arum cornutum, 
2n = 32. A. italicum, 2n= 84. A, palaestinum, 2n = 28. 
Typhonium diversifolium, 2n = 52. T. giganteum, 2n = 52. 
Sauromatum guttatum, 2n = 26. S. nubicium, 2n = 26. Ari- 
Sarum vulgare, 2n = 52. Pinellia pedatisecta, 2n = 26. ES 
tripartita, n= 26, 2n = 52. 
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NUTRITION, PATHOGENICITY, AND CONTROL 
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SCURF OF SWEET POTATOES 


(Publication No. 23,269) 


James George Kantzes, Ph.D. 
University of Maryland, 1957 





Supervisor: Dr, Carroll E, Cox 

Research on scurf of sweet potatoes, incited by Monilo- 
chaetes infuscans Ell. & Halst. ex Harter, was undertaken 
to develop better control measures and to investigate the 
susceptibility of a number of sweet potato varieties and 
seedlings, with the hope of finding a source of resistance 
which might be useful in developing resistant commercial 
varieties, and to determine whether there are physiologi- 
cal races of the pathogen. 

Thirteen isolates of the pathogen were obtained from 
California, Missouri, Oklahoma, Louisiana, and Maryland. 
Colonial morphology and rate of growth of the 13 isolates, 
plus a non-pigmented mutant (one of many that appeared 
spontaneously from time to time in most of the isolates), 
were compared on pea decoction, sweet potato decoction, 
yeast-dextrose, potato-dextrose, oatmeal, Czapek’s, and 
Tochinai’s agar media. Growth rates of the various iso- 
lates differed somewhat. Maximum growth of all isolates 
occurred on pea decoction agar. Sweet potato decoction, 
oatmeal, and potato-dextrose agars supported moderate 
growth. Tochinai’s and yeast-dextrose agars permitted 
slight growth while Czapek’s agar, a synthetic medium, 
did not support growth of this fungus. When the synthetic 
medium was supplemented with biotin and thiamine, good 
growth occurred. Casein hydrolysate was superior to 
sodium nitrate as a source of nitrogen. 

Twenty-two varieties and 6 seedling sweet potatoes 
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were inoculated with each of the isolates in the laboratory. 
A laboratory inoculation technique was developed in which 
filter paper discs were dipped in a standardized suspen- 
sion of spores and mycelial fragments and placed on the 
surface of storage roots. Following incubation, zones of 
infection around the inoculum discs were measured and 
compared to determine relative susceptibility of varieties 
and seedling sweet potatoes. The same isolates served as 
inoculum for 20 varieties in the greenhouse and a mixture 
of Maryland isolates was used to inoculate 27 varieties 
and 13 seedlings in field plots. Results of greenhouse and 


field experiments tended to parallel those in the laboratory. 


Under conditions optimum for infection, none of the varie- 
ties or seedlings was immune from infection by any of the 
isolates; however, there were differences in the severity 
of infection on certain varieties and seedlings. All of the 
isolates were pathogenic except the non-pigmented mutant. 
Differences in virulence, growth, and appearance of the 
cultures do not appear to warrant separating the isolates 
into physiological races. 

The host range of M. infuscans was extended by inocu- 
lations in the greenhouse to include eight additional species 
of Ipomoea and one hybrid. 

Field experiments for the control of scurf extended 
over a three year period. Fungicides were applied as in- 
stantaneous dips to naturally-infected roots prior to bed- 
ding or to the underground parts of infected sprouts prior 
to planting, or to both. Several organic fungicides were 
used including thiram, ferbam, and captan, at rates of 1 lb. 
or 2 lb. per 5 gal., and Puratized Agricultural Spray at 
concentrations of 1-1000, 1-2500, and 1-5000. The 2 lb. 
rate of thiram, ferbam, and captan was slightly more ef- 
fective than the 1 lb. rate. Puratized Agricultural Spray 
at 1-1000 gave satisfactory control, but at 1-5000 it did 








not perform satisfactorily. Puratized 1-2500 was equal to 
the 1-1000 in one year’s test. Results of the field tests 
indicate that application of an effective fungicide to the un- 
derground parts of the sprouts prior to transplanting is 
essential for control of scurf. Degree of control was not 
improved when both bedding stock and sprouts were treated. 
65 pages. $2.00. Mic 57-3866 


ROOT AND STEM ROT OF SOYBEAN CAUSED BY 
PHYTOPHTHORA SOJAE N. SP. 


(Publication No. 23,343) 


Maurice John Kaufmann, Ph.D. 
University of Illinois, 1957 





In 1955 a new disease appeared on soybeans in Illinois. 
Sections of tissue from margins of cankers on diseased 
stems were plated on potato dextrose agar and corn meal 
agar, and a fungus of the genus Phytophthora having simi- 
larities to both P. cactorum (Leb. & Cohn) Schroet. and P. 
megasperma Drechsler was obtained. It proved to be 
highly pathogenic to soybeans and produced disease symp- 
toms like those observed in the field. In host range studies 
it caused damping-off of a few seedlings of alfalfa’and 
sweet clover but did not damp-off seedlings of red clover, 
ladino clover, lespedeza, birdsfoot trefoil, wheat, oats, 
corn, mung bean, lima bean, green bean, or garden pea. 

Optimum growth of the fungus occurred at 20-25° C, 








- 





Growth on potato dextrose agar was clumped and very 
limited radially, and the fungus remained vegetative; but 
on corn meal agar and on hemp seed in water, growth was 
extensive and oospores were abundant. Numerous spor- 
angia were produced when hemp seed cultures were poured 
into Petri plates. 

Hyphae were mostly 4-6y in diameter and exhibited 
right-angle branching with slight constrictions at the bases 
of branches. Hyphal swellings were common in aging 
cultures on corn meal agar and on hemp seed in water. 
Oogonia and oospores were spherical and averaged 36.9 
and 31.4, respectively, in diameter. Antheridia were 
paragynous. Sporangia were ovoid or ellipsoid, with broad, 
indistinct papillae, and averaged 58x38.3u. Isolates of the 
soybean Phytophthora from Ohio, North Carolina, and 
Illinois were indistinguishable. 

The soybean Phytophthora was compared with P. cac- 
torum and P. megasperma. Both P. cactorum and : == 
megasperma were non-pathogenic to soybeans. When 
chloriodide of zinc was applied, they reacted weakly while 
the soybean Phytophthora reacted strongly. The optimum 
temperatures for growth of P. cactorum (25° C.) and P. 
megasperma (20-25° C.) were about the same as for the 
soybean Phytophthora (20-25° C.), but both P. cactorum 
and P. megasperma grew much faster than the soybean 
Phytophthora on all media tested. The oval sporangia with 
broad, indistinct papillae of the soybean Phytophthora were 
Similar to those of P. megasperma, but they contrasted 
sharply with the globose, distinctly papillate sporangia of 
P. cactorum. Oogonia and oospores of the soybean Phyto- 
phthora were larger than those of P. cactorum but smaller 
than those of P. megasperma. Thus the soybean Phyto- 
phthora appeared distinct from either P. cactorum or P. 
megasperma. A review of descriptions of all species con- 
sidered synonymous with P. cactorum, as well as all other 
species having paragynous antheridia, revealed that the 
soybean Phytophthora was distinct. Therefore the name 
Phytophthora sojae n. sp. is proposed. 

When soybeans were artificially inoculated by planting 
in soil infested with the fungus grown on whole oat medium 
or by inserting mycelium from hemp seed cultures into 
the hypocotyls, nearly all plants of susceptible varieties 
were killed while plants of resistant varieties remained 
healthy. 

F2 populations from resistant x susceptible crosses 
were artificially inoculated to study inheritance of re- 
sistance. Essentially a 3:1 ratio of resistant to susceptible 
F2 plants was obtained, indicating that resistance is due to 
a single dominant gene. 

The soybean Phytophthora grew equally well on killed 
sterile stems of resistant or susceptible varieties and on 
juice extracts from resistant or susceptible varieties. 
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CHARACTERIZATION OF A *TOBACCO-MOSAIC 
TYPE” VIRUS OBTAINED FROM TOMATO 


(Publication No. 23,362) 


Bankey Behari Nagaich, Ph.D. 
University of Illinois, 1957 


Tomato virus is found to be serologically related to 
TMV. Both of these viruses immunize tobacco and tomato 
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plants against each other. Tomato virus is not related to 
TRSV or to CMV. 

Tomato virus does not produce necrotic local lesions 
on bean varieties susceptible to TMV, but it does produce 
necrotic local lesions on Scarlet runner bean and Black 
Eye cowpea No. 5 which are totally resistant to TMV. It 
also produces chlorotic lesions on Chicago pickling cucum- 
ber plants. 

Dibasic phosphate buffer of 0.1 molar concentration at 
pH 7 is optimum for tomato virus infection on N. glutinosa 
plants. 

Inactivation of tomato virus at H-ion concentrations be- 
tween pH 3 and pH 8 is slow, between pH 1 and pH 3 or be- 
tween pH 8 and pH 10, it is rapid. Virus is completely 
inactivated at pH 1 and pH 11 in ten minutes, and at pH 10 
in one hour. 

Thermal inactivation point of tomato virus is found to 
be at 72° C., while that of TMV under similar conditions is 
at 82° C. to 84° C. Tomato virus is completely inactivated 
in 54 hours at 61° C. Highest rate of thermal inactivation 
results at .01 molar concentration of buffer. Thermal in- 
activation proceeds more rapidly in an alkaline medium 
than in an acidic medium. 

Unlike TMV, tomato virus is not very stable. It is in- 
activated by freezing and thawing, and also by freezing 
alone. None of the chemicals, so far tried, seemed to 
stabilize this virus to any marked extent. 

Filterability of tomato virus increases with the in- 
crease of pH. Filtration increases the infectivity of virus 
and as much as 53% increase is obtained by filtering the 
virus at pH 9. 

The particles of tomato virus are morphologically simi- 
lar to those of TMV. They are rod-shaped and measure 
approximately 280 x 15 mu. 

Isoelectric point of this virus, determined by turbidi- 
metric method, seems to be at pH 3.5. 

Electrophoretic mobility of the virus at pH 5 in 0.1 M. 
acetate buffer is 7.6 x 10 ° cm. per second per volt per 
cm. ; 
Sedimentation constant in terms of Svedberg units is 
165 x 10 **. 68 pages. $2.00. Mic 57-3868 





CHROMOSOME INHERITANCE IN CATTLEYA 


(Publication No. 23,141) 


Dorothy Hisako Niimoto, Ph.D. 
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In order to study chromosome transmission in Cattleya, 
chromosome counts were made from aceto-orcein smear 
preparations of root tips of seedlings from crosses in- 
volving diploids, triploids and tetraploids in various com- 
binations. 

Intercrosses of diploids produced diploid progeny and 
an occasional triploid or tetraploid. Of 96 plants from 
four 2n x 2n crosses, 94 were diploid with from 40 to 42 
chromosomes and two (out of 50 sister seedlings) were 
triploid with 60 chromosomes. C. ENID ALBA, UNITED 
NATIONS was a tetraploid from a 2n x 2n cross. 

Nine plants from two 2n x 3n crosses had chromosome 
numbers varying around 60. Four plants in one cross had 
95, 56, 57 and about 60 chromosomes. In the other cross 





which was possibly 2n x 4n, five plants had from about 60 
to 62 chromosomes. ; 

Of three plants from a 3n x 3n cross, two were diploid 
and one had 75 chromosomes. 

Diploids crossed with tetraploids produced triploids 
but occasionally a tetraploid was found. From four such 
crosses 62 plants were found to be triploids and one (out 
of 34 sister seedlings) was tetraploid. 

Chromosome numbers ranging from the diploid to the 
pentaploid level occurred in crosses of triploids and tetra- 
ploids, and in these progenies aneuploids frequently were 
encountered, including plants with a few to nearly a com- 
plete genom of extra chromosomes. 

The two triploids involved in the 3n x 4n crosses which 
were studied, C. BALMAR and C. BOW BELLS, differed 
significantly in their breeding behavior. Seedlings from 
crosses involving plants of C. BALMAR had chromosome 
numbers mostly intermediate between 3n and 4n. Seedlings 
from crosses involving plants of C, BOW BELLS exhibited 
a high frequency of chromosome numbers between 4n and 
on and pentaploids were common. 

Very low seed set was typical of crosses involving 
triploids and high seedling mortality, wide variation in 
chromosome number and an extremely variable growth 
rate among sister seedlings were characteristic of the 
progenies of triploids. 

A small percentage of unreduced gametes were found 
to have functioned in many of the crosses studied and ac- 
counted for the unexpected polyploids such as the triploids 
and tetraploids in 2n x 2n crosses and the tetraploids in 
the 2n x 4n crosses. The importance of unreduced gametes 
as a possible source of existing polyploids was emphasized. 

The relationship between polyploidy and superior 
flower quality and the significance of chromosome studies 
in the breeding of orchids were discussed. 

71 pages. $2.00. Mic 57-3869 


THE INITIAL SYMPTOMS OF RED CLOVER ROOT 
ROT; ASSOCIATED FUNGI, AND THE EFFECT OF 
INOCULATION METHODS ON THEIR PATHOGENICITY 


(Publication No. 23,367) 


Stanley Anthony Ostazeski, Ph.D. 
University of Illinois, 1957 


The early stages of red clover root rot were examined 
in plants grown under both field and greenhouse conditions. 
Greenhouse grown plants were invaded by nematodes and 
a mycorrhizal fungus ten days after planting. Lesions 
were found in cleared and stained roots 18 days after 
planting. After 45 days dark spots on lateral roots, or 
killed rootlets, were visible in unstained specimens. Most 
taproots began the production of numerous new laterals 
which soon became spotted or killed. After 72 days most 
plants were bare of rootlets on the upper part of the tap- 
root. 

Similar symptoms as above were observed in field 
grown plants. Brown streaks in the taproot xylem con- 
tinuous with the bases of lost lateral roots were observed 
in plants three months old or older. Crown rots anda 
decay of the outer phloem, not found in greenhouse grown 
plants, were observed in late August. Crown rots seemed 
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to be of little importance. However, the surface rots of 
the outer phloem increased in severity and frequency as the 
season progressed. 

In histological studies, fungi were found associated with 
crown rots, surface decays of the outer phloem, and in and 
on the cortex and epidermis of noncambial roots. How- 
ever, hyphae were never found in association with the 
brown deposits found in xylem continuous with the remains 
of a lost or dying lateral root. Renewed meristematic ac- 
tivity always separated decay of the phloem from healthy 
tissue. Decay initiated in the xylem was rapid and unob- 
structed. 

Isolations were made from dead and dying lateral roots 
and from discolored xylem adjacent to affected laterals on 
both greenhouse and field grown plants. Fusarium oxy- 
sporum Schlect., F. solani (Mart.) Appel & Wr., and Lepto- 
discus terrestris Gerdemann were isolated most frequently 
from both greenhouse and field grown plants. Pythium 
spp., Fusarium spp., Pyrenochaeta terrestris (Hans.) 
Gorenz, J. C. Walker, & Larson, Rhizoctonia solani Kuhn, 
Epicoccum nigrum Lk, were isolated less frequently. How- 
ever, in pathogenicity tests only isolates of L. terrestris, 
Pythium sp., and R. solani were pathogenic. 

Five methods of soil infestation were compared using 
Fusarium solani, F, oxysporum, and Gliocladium roseum 
(Link) Thom as test organisms. All three organisms were 
pathogenic when whole oats or sometimes corn-meal sand 
constituted the inoculum substrate. They were usually 
nonpathogenic when mixed with soil as spore suspensions, 
blended tube cultures, or on soil substrate. In some cases 
the overgrowth of a presumed saprophyte, Oedocephalum 
sp., in pots containing whole oats appeared to have a harm- 
ful effect on red clover seedlings. 

Red clover seedlings were grown in an oat-soil mixture 
under sterile conditions to determine the effect of Oedo- 
cephalum sp. on growth. Plants became chlorotic and 
stunted within two weeks after inoculation. Two weeks 
later all plants in the infested flasks were dead while the 
check flasks contained healthy, vigorous seedlings. 

The effects of Fusarium solani, F. oxysporum, Glio- 
cladium roseum, Aspergillus sp., and a sterile potato dex- 
trose agar check were compared using the jelly glass 
pathogenicity test. Root rot was caused by all of the test 
organisms, and air-borne fungi colonizing the check in- 
duced the most severe symptoms of all. 

In an investigation of the degree of stunting of red 
clover seedlings grown in sterilized soil, it was found that 
long periods of sterilization caused significantly more 
stunting than shorter periods. Seedling growth was more 
vigorous in the high organic matter soils than in the me- 
dium or low. Interaction between length of sterilization 
and levels of organic matter was significant. Infection by 
Rhizobium trifolii Frank had no influence on seedling size 
in this experiment. 115 pages. $2.00. Mic 57-3870 













































































FACTORS INFLUENCING INVASION OF STORED 

WHEAT SEED BY ASPERGILLUS SPP. AND THE 

EFFECTS OF SUCH INVASION ON GERMINATION 
AND AMOUNT OF GERM DAMAGE 


(Publication No. 21,255) 


George Constantinos Papavizas, Ph.D. 
University of Minnesota, 1957 


Adviser: C, M. Christensen 


Hard red spring wheats free of storage fungi and inocu- 
lated with species of Aspergillus, known to cause deterio- 
ration of grains in storage, were stored for from several 
weeks to 7 months at 25°C and at relative humidities of 75, 
80, 85, and 92% in equilibrium with moisture contents of 
14.6, 15.9, 17.0, and 20.0%, respectively. Germination 
percentage of those samples that remained free of storage 
fungi decreased very little or not at all, and little or no 
germ-damaged or sick wheat developed in them. In those 
inoculated with the various storage fungi, germination de- 
creased moderately to drastically with increasing time of 
storage, and considerable numbers of seeds developed the 
dark germ color typical of sick wheat. In all cases, in 
which mold invasion, reduction in germination and increase 
in sick wheat were evaluated, the course of deterioration 
invariably was: first, invasion of the germ by the fungus 
or fungi; second, gradual discoloration of the germ; and, 
third, weakening and death of the germ, followed by the 
development of the dark brown color characteristic of sick 
or germ-damaged wheat. 

The several species of fungi tested differed consider- 
ably from one another in the minimum moisture content 
at which they invaded wheat, in the minimum relative hu- 
midity at which their conidia germinated, in the rapidity 
with which they reduced germination, and in the rapidity 
with which they engendered germ-damaged or sick wheat. 
Different isolates of Aspergillus candidus Link differed 
considerably in the rate of reduction in germination and 
rate of development of sick wheat caused at a moisture 
content in equilibrium with a relative humidity of 80%. 

Inoculations with mixtures of spores of the various 
storage fungi tested did not reduce germination faster or 
increase sick wheat faster than did the more pathogenic 
individual fungi of the mixtures, when used alone. A. can- 
didus, although a strong competitor in mixtures with other 
storage fungi at 80 and 85% relative humidity, could not 
compete with members of the Aspergillus glaucus group 
at 75% relative humidity. 

To test the proneness of different classes of wheat to 
deterioration by storage fungi 4 classes of wheat were 
inoculated with equal numbers of spores of Aspergillus 
species and stored at the same relative humidities and 
temperatures. Hard red winter and white wheats were 
more susceptible to fungus invasion and subsequent deteri- 
oration than hard red spring and durum wheats. At a given 
relative humidity, however, the white wheat consistently 
had a somewhat higher moisture content than seed of the 
other classes, followed by hard red winter and hard red 
spring wheat and durum. This may account for the greater 
invasion of white and hard red winter wheats by storage 
fungi. 

Studies of the histology of invasion of the germ of wheat 
seeds by A. candidus and A. glaucus indicated that the 
fungus mycelium penetrated the outer cell layer of the 
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coleorhiza and coleoptile within 10 to 20 days at 80% rela- 
tive humidity, gradually penetrated decper, and invaded 
the embryonic tissues in mass within 30 to 35 days. Even- 
tually, the radicles were separated from the mesocotyl by 
advancing masses of mycelium; in many cases the tunica 
of the shoot apex was completely disorganized by mycelium. 
Development of the discoloration typical of germ-damaged 
wheat followed mass invasion of embryonic tissues by the 
fungi. No mycelium and no alterations in structure were 
observed in the non-inoculated fungus-free seeds stored 
under the same conditions of temperature and moisture. 

92 pages. $2.00. Mic 57-3871 


CYTOLOGICAL, CULTURAL, AND PATHOLOGICAL 
STUDIES OF ALTERNARIA SOLANI (ELL. AND 
MART.) JONES AND GROUT IN RELATION TO 

HETEROCARYOTIC VARIATION 


(Publication No. 21,500) 


Robert Eugene Stall, Ph.D. 
The Ohio State University, 1957 





Alternaria solani (Ell. and Mart.) Jones and Grout 
causes a serious leaf spot disease on tomato. Separation 
of the organism into pathogenic races would be advanta- 
geous in breeding for disease resistance. Pathogenic 
races could not be conclusively differentiated by other 
workers because of instability of cultures of the pathogen. 
Steps could be taken to control the variation of this organ- 
ism if the mechanism of variation was known. It has been 
suggested that heterocaryosis occurs in this fungus. 
Therefore, cytological, cultural, and pathological investi- 
gations of the pathogen in relation to heterocaryotic vari- 
ation were undertaken. 

The nuclear content in cells of vegetative structures of 
a sporulating strain of Alternaria solani was determined 
in the cytological investigation. Nuclei were stained best 
by Delafield’s hematoxylin after the black cell wall pig- 
ment was bleached by a solution of 2 per cent hydrogen 
peroxide containing a trace of sodium hydroxide. Mycelial 
cells contained 1 to 9 nuclei. More nuclei were present in 
the ultimate cell of hyphae than in penultimate cells. One 
to 4 nuclei were observed in conidiophore cells. Cells 
toward the base of the conidia contained as many as 8 nu- 
clei, whereas cells toward the beak contained 1 or 2. In 
general, cells having larger numbers of nuclei were larger 
in size. Conidial primordia cells contained 1 to 3 nuclei. 
Observations indicate that more than 1 nucleus often exists 
in conidia at the time of their initiation. Well-defined 
pores were observed between cells of the conidia as well 
as between cells of the mycelia. These pores could pos- 
Sibly permit the cell-to-cell migration of nuclei or other 
heritable constituents. Heterocaryosis could occur in this 
fungus and could be perpetuated from one vegetative gen- 
eration to another, since multinucleate cells exist. 

An attempt was made to create a stock of mutants of 
Alternaria solani for a detailed study of heterocaryosis. 
Surviving x-irradiated conidia were isolated and screened 
for morphological and biochemical mutations. From 557 
cultures screened, 9 mutants were recovered. Seven of 
these reverted to the wild type. 

Evidence was obtained that genetically unlike nuclei 














existed in the same cell of the fungus under investigation. 
This was established by the separation of different cul- 
tural types from 4 variable cultures. Germ tube tip sub- 
cultures from single cells of hyphal fragments of the 4 
isolates were either variable or stable for one type. Cul- 
tures stable for a second type could not be isolated. 

Heterocaryons were not obtained from hyphal tips iso- 
lated from intergrown mycelia of dissimilar isolates. 
Certain of the dissimilar isolates originated from the same 
vegetative parent, others from different vegetative parents. 
Various techniques of mixing the paired isolates and dif- 
ferent media were used in efforts to find the most favor- 
able conditions for the occurrence of heterocaryosis. Of 
462 cultures isolated in this manner, none could be clas- 
sified as heterocaryons. 

Eight wild isolates were tested for differences in patho- 
genicity. Selections for pathogenically different strains 
were made from each of the 8 wild isolates. Four suc- 
cessive selections were made on aseptically cultured to- 
mato seedlings. Pathogenically different strains were not 
separated from any of the wild types. Differences in viru- 
lence were found among the 8 wild isolates when tested on 
6 tomato hosts, which included domestic and wild species 
of Lycopersicon. Five virulence classes could be dis- 
tinguished. The 6 hosts differed in resistance and sus- 
ceptibility to the isolates, and could be grouped into 4 
classes. Five pathogenic races of the early blight organ- 
ism were differentiated on the basis of differences in the 
order of the level of pathogenicity of the 8 isolates on the 
6 hosts. 76 pages. $2.00. Mic 57-3872 





THE INFLUENCE OF HIGH NUTRIENT LEVELS 
OF COBALT, COPPER AND MANGANESE ON 
LEAF CATALASE AND ROOT PEROXIDASE 

ACTIVITY IN SOYBEAN PLANTS GROWN WITH 

DIFFERENT LEVELS OF IRON 


(Publication No. 22,559) 


Joan M, Wallace, Ph.D. 
Rutgers University, 1957 


This has been an investigation of changes in the catalase 
activity of leaves and of changes in the peroxidase activity 
of roots of young soybean plants following treatments in 
the nutrient solution with high amounts of cobalt (0.3 or 1 
ppm), copper (0.5 ppm) and manganese (10 ppm). Iron 
was supplied in the nutrient solution at high, medium and 
low levels. 

Chlorosis developed at a low nutrient iron level (0.01 
ppm) about one week before the activity of these iron- 
containing enzymes decreased below the activity in green 
plants receiving 0.5 or 10 ppm iron. With a 0.01 ppm 
nutrient iron level, high levels of cobalt, copper and man- 
ganese caused stunting, root injury and chlorosis to de- 
velop rapidly in the young plants. Iron at a 0.5 or 10 ppm 
level delayed the appearance of injury by these heavy 
metals but did not prevent the development of some chloro- 
sis and some injury to the roots. 

With a nutrient level of 10 ppm manganese, leaf catalase 
activity and root peroxidase activity were depressed at 
0.01 ppm iron below the activities found in plants receiv- 
ing a medium manganese nutrient level (0.25 ppm) and 0.01 
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or 0.5 ppm iron. Cobalt at a nutrient level of 1 ppm caused 
a reduction in leaf catalase activity and root peroxidase 
activity at 0.5 and 0.01 ppm iron levels but did not affect 
activity with 10 ppm iron. With 0.3 ppm cobalt, 3 ppm iron 
prevented the reduction in leaf catalase activity and root 
peroxidase activity which occurred at the low iron level 
(0.15 ppm). Copper given at 0.5 ppm caused a reduction in 
leaf catalase activity at 0.01 and 0.5 ppm iron but did not 
influence the activity at 10 ppm iron. Copper did not af- 
fect peroxidase activity at any iron level. 

The protein content did not decrease in the leaves as 
they developed chlorosis whether the latter was caused by 
a low nutrient iron supply or by toxic levels of copper, 
cobalt or manganese. High copper caused a general eleva- 
tion in leaf protein content at all iron levels, and root pro- 
tein at a high iron level. High manganese produced an 
increase in root and leaf proteins at a low level of iron. 

The specific catalase activity of soybean leaves did not 
reach a maximum until after the enlargement of the leaf 
blade was completed. Leaves which developed in a chrono- 
logical sequence on the plant had approximately the same 
catalase activity when sampled at a similar physiological 
stage of development. 

The general conclusion is that, when supplied in high 
amounts to the nutrient solution, cobalt, copper and man- 
ganese did interfere with iron metabolism if iron was sup- 
plied at a low or medium rate. If, however, the nutrient 
iron supply was high, the toxic effects of the other metals 
were not as great as at lower iron levels as indicated by 
the activity of two iron enzymes, catalase and peroxidase, 
as well as indicated by visual observations of plant growth. 

111 pages. $2.00. Mic 57-3873 | 


RELATIVE EFFECTIVENESS OF VARIOUS 
WAVELENGTHS OF ULTRAVIOLET IN INDUCING 
BIOCHEMICAL VARIANTS IN PENICILLIUM 
CHRYSOGENUM NRRL 1951 


(Publication No. 24,340) 


Lloyd Glenn Wilson, Ph.D. 
The University of Wisconsin, 1957 








Supervisor: Professor J. F. Stauffer 


An attempt has been made to obtain more definitive in- 
formation on the relative effectiveness of various wave- 
lengths of ultraviolet radiation in inducing mutations in 
fungi using biochemical variants (mutants) induced as a 
measure of the mutagenic action of the radiation. Bio- 
chemical variants, rather than morphological variants, 
were chosen as the criterion of mutagenic action to ob- 
viate the subjectiveness connected with the visual selection 
of the latter type. | 

Spores of Penicillium chrysogenum Thom strain NRRL 
1951, suspended in water, were treated with monochromatic 
ultraviolet radiation and the colonies arising from the sur- 
viving spores were screened to obtain the biochemical 
variants. The mutagenic treatment was varied as to the 
dose and wavelength of the radiation. All of the survivors 
of a given treatment that produced macroscopic colonies 
in three days on a complete medium, containing mineral 
salts, sucrose, glucose, honey, peptone, yeast extract, malt 








extract and acid-hydrolyzed casein, were isolated and 
tested for their ability to grow in a liquid minimal medium 
containing only mineral salts and purified sucrose. The 
biochemical variants were detected by their inability to 
produce a visible amount of growth in the minimal medium 
in six days at 25° C. The specific requirements of these 
variants were determined by the usual single addition tech- 
nique. | 

A total of 202 biochemical variants were obtained from 
9163 colony isolates from spores surviving exposure to 
2534, 2750, 2900 and 2950 A. No biochemical variants 
were obtained from 1083 colonies arising from untreated 
spores. 

With increasing dosages of radiation the frequency of 
occurrence of biochemical variants among the surviving 
spores increased to a maximum of from 2.8 to 4.5 per 
cent and then declined. The maxima occurred at dosages 
which allowed the survival of 20 per cent of the spores 
after exposure to 2534, 2750 and 2900 A and at a dosage 
which allowed the survival of 3 per cent of the spores after 
exposure to 2950 A. These maxima are similar to those 
reported for ultraviolet-induced morphological mutations 
in this organism and in almost all other organisms in 
which the relation between dosage and mutation has been 
carefully investigated. A secondary rise in the percentage 
of biochemical variants was observed with continued ex- 
posure to 2534 A. 

Quantitative comparisons of the number of variants ob- 
tained after exposure to these four wavelengths demon- 
strate that treatment with 2534 or 2950 A was about one- 
third more effective than treatment with 2750 or 2900 A. 
The effectiveness of 2950 A suggests that absorption by 
nucleic acid is not a prerequisite to the induction of bio- 
chemical variants. | 

Approximately 50 per cent of the biochemical variants 
were found to have single requirements for a wide variety 
of amino acids. The remainder required vitamins, ade- 
nine, reduced nitrogen, or possessed unknown require- 
ments. The most frequent specific requirements were for 
methionine, arginine, adenine, lysine or histidine. At least 
seven biochemically distinguishable methionineless vari- 
ants were observed among a total of twelve suggesting that 
this type was recovered most frequently because of the 
large number of unique steps involved in the biosynthesis 
of methionine. An interesting group of the methionineless 
variants were those which could grow upon taurine as well 
as cysteine or methionine but could not grow upon sulfide, 
sulfite or sulfate. 

Finally, the results of this study show that the dosage 
and wavelength of ultraviolet radiation did not affect the 
types of biochemical variants that were obtained. These 
results support the theory that the mutagenic action of 
ultraviolet radiation is completely random. 
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THE EFFECT OF LIGHT CONDITIONS, 
TEMPERATURE AND GROWTH REGULATORS 
ON PHOTOPERIODISM OF 
AMARANTHUS CAUDATUS L. 


(Publication No. 23,411) 


George Gene Zabka, Ph.D. 
University of Illinois, 1957 


In order to determine accurately the time of floral initi- 
ation in Amaranthus caudatus, observations were made on 
the morphological changes leading to the flowering condi- 
tion in the apical meristem. Stages were identified and 
illustrated with photographs indicating the number of days 
elapsing for the microscopic and macroscopic appearance 
of floral primordia and other inflorescence structures. 

A re-examination of the photoperiodic behavior of this 
species was also conducted, and reports were submitted 
concerning the “sensitive period” or age at which it is 
susceptible to short day inductions, the critical number of 
days needed for inflorescence development as a result of 
long and short photoperiods, and a re-definition of its pho- 
toperiodic nature based upon its initiation responses and 
subsequent floral development. Amaranthus caudatus was 
found to be indeterminate in terms of inflorescence but a 
short day plant in regard to its subsequent inflorescence 
development. 

This species exhibited altered photoperiodic responses 
depending upon the various lighting conditions employed, 
including the influence of light intensity, light quality, and 
duration of light exposure. Interacting with these various 
lighting conditions, temperature was found to play a pro- 
found role in the photoperiodic response of this species, 











altering the time of inflorescence initiation and subsequent 
development of plants on both long and short photoperiods. 

A re-examination of the effect on the photoperiodic re- 
sponse of light applied in the middle of a long dark period 
for one hour was conducted for this species and for the 
long day plant Hyoscyamus niger L. The light source used 
for the interruption was 40 watt, pink fluorescent lamps 
which provided an intensity of 200 foot-candles at the 
apices of the plants. The conditions induced flowering in 
Hyoscyamus niger and inhibited flowering in Amaranthus 
caudatus, ) 

Finally, the effects of the growth regulators indoleace- 
tic acid, triiodobenzoic acid, and gibberellic acid on the 
photoperiodic responses of this species were determined. 
Hyoscyamus niger was used in conjunction with Amaran- 
thus caudatus in the gibberellic acid experiments. IAA at 
a high concentration (100 mg./1) inhibited flowering and at 
low concentrations (0.1, 0.0001 mg./1) promoted flowering 
in Amaranthus plants on inductive short photoperiods. No 
concentration of TIBA used (100, 1, 0.1, 0.0001 mg./1) pre- 
vented flowering but concentrations below 1 mg./l were 
most effective in promoting inflorescence development. 
Neither IAA nor TIBA was effective in inducing inflores- 
cence initiation in plants which were growing under non- 
inductive long photoperiods. Gibberellic acid had no effect 
on inflorescence initiation or development of Amaranthus 
or Hyoscyamus plants on long photoperiods, but at 100 mg. 
/1 this substance delayed flowering in Amaranthus and in- 
duced stem elongation and flower buds in Hyoscyamus 
plants growing on short photoperiods. 

Suggestions were made concerning the relationships be- 
tween the experimental data obtained and the natural photo- 
periodic responses of this species under natural conditions 
of thesummer months. 246 pages. $3.20. Mic 57-3875 
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REACTIONS OF BENZYL DIPHENACYL AMINE, 
SYNTHESIS OF PHENYL-SUBSTITUTED 
HYDROXY MORPHOZINES AND A STUDY 

OF PEROXIDE FORMATION 


(Publication No, 22,885) 


Bernard Buchholz, Ph.D. 
University of Virginia, 1957 


Part I of this dissertation is concerned primarily with 
the reduction of the amino-diketone, benzyl diphenacyl- 
amine, with aluminum isopropoxide under various reaction 
conditions. The partial reduction of the amino-diketone 
has been accomplished with the isolation of the cyclic 
product, 4-benzyl-2,6-diphenyl-2-hydroxymorpholine. 
Reaction conditions favorable to complete reduction of the 
amino-diketone to the corresponding amino-dialcohol, N- 
benzyl-N-di(8-hydroxy-8-phenyl)ethylamine have also been 
described. Lithium aluminum hydride reduction of the 
amino-diketone has been found to yield the amino- 
dialcohol of the diastereochemical configuration opposite 
to that of the product obtained with aluminum isopropoxide. 

The reaction of benzyl diphenacylamine with benzyl- 
amine to produce 1,4-dibenzyl-2,6-diphenyl-1,4-dihydro- 
pyrazine has been studied and the ultraviolet and infrared 
spectra of the product were determined. Mechanisms 
which attempt to account for the experimental results have 
been included in the accompanying Historical and Theoret- 
ical section, in which a review of the pertinent literature 
information on aluminum isopropoxide and lithium alumi- 
num hydride reductions is included. 

Part II deals with the synthesis of the 2,6-diphenyl-,2, 
3,6-triphenyl-, and 2,5,6-triphenyl-derivatives of 4- 
benzyl-2-hydroxymorpholine by interaction of the appro- 
priate @-amino alcohols and a-halo ketones. The chemi- 
cal behavior of the above compounds under ketal forming 
and dehydrating conditions and toward the reagent thionyl 
chloride has been studied, The hydroxymorpholines were 
in each case found to be resistant to ketal formation in 
acidified alcoholic solution. The 2,3,6-triphenyl-derivative 
under dehydrating conditions produced 4-benzyl-2,5,6- 
triphenyl-2,3-dihydro-1,4-oxazine, and on treatment with 
thionyl chloride produced the open-chain product, a -[N- 
benzyl-N-(8-chloro-@ -phenyl)ethylamino] -a -phenylaceto- 
phenone, Upon subjecting the 2,6-diphenyl- and 2,5,6- 
triphenyl-derivatives to dehydrating conditions or to treat- 
ment with thionyl chloride, autoxidation usually occurred 
and the appropriate cleavage products were obtained. It 
has been concluded that dehydration takes place in these 
cases, and that the unstable styrene-unsaturated products 
undergo facile air-oxidation. Mechanisms which attempt 
to interpret the experimental observations have been in- 
cluded in the accompanying Historical and Theoretical 
section, Ultraviolet and infrared absorption spectra of the 
prepared compounds have been given. 

Part Ill represents a study of the formation and struc- 
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ture of certain peroxides, The peroxidic intermediate ‘in- 
volved in the autoxidation of 4-benzyl-2,6-diphenyl-2- 
hydroxymorpholine has been isolated in crystalline form 
and identified, and its ultraviolet and infrared absorption 
spectra have been studied. The well-known peroxide, 1,2, 
3,3-tetraphenylpropenol peroxide, which was originally 
assigned the cyclic peroxide structure, has been shown by 
its ultraviolet absorption spectrum to exist predominantly 
as the open-chain hydroperoxide, Lithium aluminum hy- 
dride reduction of this peroxide has been found to produce 
1,2,3,3-tetraphenyl-1,2-propandiol, The previously pre- 
pared peroixde of 1-benzy1-2,3-diphenyl-2,3-dehydropi - 
perazine has been investigated further, and spectral evi- 
dence has been uncovered to support the postulation of 
ring-chain tautomerism here involving the cyclic peroxide 
and open-chain hydroperoxy forms. A review of the perti- 
nent literature on organic peroxides has been presented in 
a Historical and Theoretical section. 

171 pages. $2.25. Mic 57-3876 


I. THE ADSORPTION AND REACTION 
MECHANISM OF BIS BETA CHLOROETHYL 
VINYL PHOSPHONATE ON METALLIC SURFACES. 
TI. A CRITICAL STUDY OF THE COMPOSITION, 
COLLOIDAL PROPERTIES AND STABILITY 
OF COMPLEX PROTEIN-CARBOHYDRATE - 
TANNIN-MELANOIDIN HAZES. 


(Publication No. 23,310) 


Stewart Merrill Chodosh, Ph.D. 
University of Dlinois, 1957 


The reaction of bis beta chloroethyl vinyl phosphonate, 
incorporated in lubricating oil, with metallic surfaces 
under extreme pressure and temperature has been inves- 
tigated. Adsorption studies performed on a metallic col- 
umn and a determination of wetting ability demonstrate the 
selective adherence of the compound on to metallic sur- 
faces, Evaluations with the Almen apparatus, well known 
in lubricating oil research, of the vinyl phosphonate and 
related phosphorus compounds demonstrate a relationship 
between the polarity of the molecule and its ability to pro- 
tect moving metal surfaces. Electron miscroscopy studies 
of aluminum alloy surfaces of pistons operated in rigidly 
controlled test engines demonstrate the smoother, direc- 
tional, flowing surface produced in the presence of bis beta 
chloroethyl vinyl phosphonate, This phenomenom is as- 
scribed to the reaction of phosphorus with the surface to 
produce a low melting alloy capable of plastic deformation 
as hypothesized by earlier investigators. Infrared evalua- 
tions of the oxidizing properties of the vinyl phosphonate 
have been made by a measurement of the optical density of 
the 1710 cm. * absorption band, 
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PART I 


Although many theories have been proposed to account 
for the phenomenon of haze formation in beer, the defi- 
ciency of definitive experimental work has resulted in con- 
fusion and lack of agreement. Consequently, an infrared 
approach, never before directed to this problem, has sug- 
gested itself as a means of identifying and following the 
complex protein interactions which are related to haze for- 
mations. 

Infrared investigations, employing a freeze-drying 
method of sample preparation and the potassium bromide 
pellet technique for dispersing the solute, have therefore 
been made in an attempt to understand complex haze for- 
mations in beer, The infrared spectra of beer hazes, 
critical fractions in the brewing process, ammonium sul- 
fate and trichloroacetic acid protein fractionations, nu- 
cleic acid and nucleoproteins, synthetic protein-tannates, 
and synthetic melanoidins have been examined and corre- 
lated, 

Protein fractions isolated from beer yield very similar 
spectra; however, the synthetic protein-tannates can be 
distinguished from pure protein samples. Consistent with 
accepted descriptions of the fractions removed during the 
brewing process, protein-tannates have been identified by 
means of their characteristic absorptions at various stages 
of their removal from beer. 

The infrared spectra of chill haze resembles a protein- 
tannate produced by the addition of tannic acid to beer, 
whereas shelf haze is more closely related to the undialy- 
sable fraction of this protein-tannate. It is proposed that 
the differentiation between chill and shelf haze is one of 
molecular and colloidal magnitudes. The chill haze is 
_. evidently a lighter protein-tannate whereas the shelf haze 


formation is dependent on aggregation ofthe lighter 
protein-tannate complexes into an insoluble aggregate. 
123 pages. $2.00. Mic 57-3877 


THE BONDING OF ORIENTED COPPER CRYSTALS 
(Publication No. 22,890) 


Lawrence Dean Dyer, Ph.D. 
University of Virginia, 1957 


An understanding of the process of bonding is impor- 
tant to surface chemistry and physics. The fields of pow- 
der metallurgy, strength of materials, friction and wear, 
and geological diastrophism center on bonding phenomena, 

The problem of the growth of bonds was first investi- 
gated by the method of sintering polycrystalline particles 
of metal to flat plates of the same metal. This metal had 
the difficulty that the irregularities of powder particles 
made it impossible to control the important variables of 


surface structure and relative crystallographic orientation. 


Using this method, it would have been very inconvenient to 
examine the shape of the bond fillet between the particles. 
Recent techniques make it possible to form bonds on 
reproducible surfaces of known structure and orientation. 
These techniques utilize crystals about 1/2 inch in diam- 
eter, the surfaces of which can be carefully prepared. 
Bringing these crystals together under a force of 75- 
100 grams made deformation the driving force for bond 
growth. Since it was one of the aims of the present study 





to isolate the driving force of surface tension for bond 
growth from the driving force of deformation, it was nec- 
essary to construct an apparatus in which the crystals 
could be bonded at low forces. It was felt that the appara- 
tus must be made entirely of glass so that contamination 
from metal parts should not interfere with bonding. 

A glass apparatus for bonding crystals at temperatures 
up to 850°C was constructed. The top crystal was sus- 
pended from a quartz spring, and the lower crystal was 
raised by a glass crankpin-piston rod mechanism until it 
touched the top crystal. In this way, forces as low as 0.02 
grams could be obtained, 

Two general types of experiments were performed: 
those in which the crysfals were pulled apart at the bond- 
ing temperature and those in which the crystals were al- 
lowed to remain in contact while cooling to room tempera- 
ture. Several groups of experiments were carried out 
within each of these classes: the relative crystal orienta- 
tion, the bonding time, the force applied, the temperature, 
and the cooling rate were varied separately. 

The discovery of the growth of bonds in sets of oriented 
fingers was the primary result of this study. Most of the 
experiments were performed to observe a trend in the di- 
rections the fingers assumed and to find a reason for their 
occurrence. Because of a resemblance between the growth 
pattern of a bond and the dislocation network in a simple 
twist-boundary, the experiments were initially guided by 
the theory of parallel sets of dislocations in grain bound- 
aries. The theory that the appearance of the bonds was a 
direct result of a grid of dislocations was shown to be in- 
correct, because it failed to explain the detailed features 
of the bonds. 

A theory, which did explain the detailed features of the 
bonds, was proposed by Professor F. C. Frank on a visit 
to the University of Virginia. This theory took into ac- 
count the geometry of the bonded area and the anisotropy 
of surface energy of cylindrical holes in the boundary be- 
tween two crystals. This theory introduced a new outlook 
to the study of bonding, one that shows considerable prom- 
ise of guiding future studies, 

A second discovery was made when two crystals were 
allowed to cool in contact. Cavities were formed in the 
interior of the bond. If the cooling was very slow, the chan- 
nels occurring alongside the growth fingers receded into 
the bond, thereby increasing the length of the fingers. It 
was concluded that the cavities resulted from the deposi- 
tion of excess vacancies from the surrounding crystalline 
regions. 76 pages. $2.00. Mic 57-3878 


STUDIES IN MEDICINAL CHEMISTRY: 
AMINOMERCAPTANS, AMINOSULFIDES AND 
AMINODISULFIDES AS MEDICINAL AGENTS 


(Publication No. 22,901) 


Richard Bennett Margerison, Ph.D. 
University of Virginia, 1957 


The purpose of this investigation was the preparation of 
some compounds containing the N-C-C-S linkage to be 
tested as medicinal agents against radiation sickness. 

The first section concerns a general review of 2-amino- 
thiophenol and its halogenated derivatives, cysteinamine 
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and cystinamine, and 2-aminodiphenyl sulfide and its 
derivatives. 

The second section describes the preparative methods 
employed. Two iodinated 2-aminothiophenols were pre- 
pared by reduction of iodobenzene derivatives containing 
nitro or amino groups, and disulfide or sulfonic acid 
groups ortho to one another. 

Conversion of various phenylethanolamines to the cor- 
responding chloroethylamines followed by treatment with 
sodium thiosulfate gave substituted 2-aminoethanethiosul- 
furic acids, These compounds on treatment with iodine or 
bromine furnished the corresponding ethyl disulfides. 

N-Substituted derivatives of nuclear chlorinated 2- 
aminodiphenyl sulfides were obtained by treating 2-amino- 
diphenyl sulfide derivatives with w-haloacyl chlorides, and 
aminating the resultant 2-(w-haloalkylamide)diphenyl sul- 
fides with pyrrolidine and piperidine, The amino amides 
were reduced with lithium aluminum hydride to give 2- 

(w -pyrrolidinoalkylamino)diphenyl sulfide or 2-(w-piperi- 
dinoalkylamino)-diphenyl sulfide analogues of dialkylamino- 
alkylphenothiazine compounds having selective antiemetic 
and central nervous system tranquilizing properties. 

127 pages. $2.00. Mic 57-3879 


A STUDY OF THE NAPHTHYLAMINE 
SULFONIC ACIDS AS COLORIMETRIC 
REAGENTS FOR TRACE QUANTITIES OF 
OSMIUM AND RUTHENIUM 


(Publication No, 22,907) 


Edgar Lowell Steele, Ph.D. 
University of Virginia, 1957 


This dissertation is concerned with the nature and the 
analytical applications of the complex ions which form 
when the naphthylamine sulfonic acids are allowed to react 
with the osmate or ruthenate ions. Twenty eight naphthyl- 
amine sulfonic acids and seven structurally similar com- 
pounds were used in this investigation to examine the op- 
timum conditions for complex formation, effect of sterically 
hindered functional groups, effect of substitution in the 
naphthylene structure, and the nature of the complex ions 
in solution, 3 

The optimum conditions for complex formation with 
both osmium and ruthenium were found to depend upon the 
following variables: time, temperature, hydrogen-ion 
concentration, position of the sulfonic acid groups with re- 
spect to the amine group, and the number of sulfonic acid 
groups. 

In the case of osmium, a steric effect was noted which 
tends to block complex formation or at least increases the 
time needed to reach equilibrium. This same effect was 
indicated with the ruthenium system but the increase in 
rate of reaction of the ruthenate over the osmate made the 
data less conclusive. In both cases, a resonance effect 
was noted which indicates that certain positions for the 
sulfonic acid groups on the naphthylene structure are more 
desirable than others. 

A colorimetric procedure was developed for each metal. 
With the reagents selected, it was found that both com- 
plexes followed Beer’s Law over a useful range. The ab- 
sorbance maximum for the oxmium complex occurs at 
955 my for the ruthenium complex, 530 mu. 





Practical sensitivities for the two procedures are 1 
part of osmium in 30,000,000 parts of solution, and 1 part 
of ruthenium in 10,000,000 parts of solution. 

In addition to a colorimetric procedure for each metal, 
a separation procedure was also established for trace 
quantities, based on a distillation technique. The standard 
deviations of the procedures are 0.002 absorbance unit for 
osmium and 0.005 for ruthenium, corresponding to 0.013 ¥ 
and 0.18% respectively. 

A reaction mechanism for complex formation is postu- 
lated, based on evidence from all twenty eight naphthyl- 
amine sulfonic acids as well as the seven structurally 
similar compounds, 116 pages. $2.00. Mic 57-3880 
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PHYSIOLOGICAL AND BIOCHEMICAL STUDY 
OF RICE ALCOHOL DEHYDROGENASE 


(Publication No, 22,501) 


Alva Agee App, Ph.D. 
Rutgers University, 1957 


Biochemical and physiological properties of rice ADH 
(alcohol dehydrogenase) were investigated using etiolated 
seedling shoots grown in aerated or non-aerated water 
cultures as the enzyme source. This plant and growing 
technique was employed because it produced strong ADH 
activity as measured by a spectrophotometric procedure. 

Only straight chain monohydroxy alcohols of two to five 
carbons are effective substrates for rice ADH. The en- 
zyme is reversible, using either acetaldehyde or ethanol 
as substrate, but is specific for DPN. Inhibition of ADH 
activity by para-chloromercuribenzoate and iodoacetate, 
and partial reversal of para-chloromercuribenzoate in- 
hibition by glutathione indicates the necessity of SH groups 
for maximum activity. Rate of deactivation of rice ADH 
in shoot homogenates from aerated culture was decreased 
by cysteine, while cysteine did not affect the deactivation 
rate of ADH in shoot homogenates from non-aerated cul- 
ture. Cysteine had no effect on ADH activity in aerated 
rice shoot homogenates, but decreased activity in non- 
aerated rice shoot homogenates. Rice ADH activity slowly 
disappears from homogenates at 0° C., but is rapidly lost 
at room temperature or above. 

Rice ADH appears to be an adaptive enzyme. Inducer 
concentration (ethanol) in the culture solution determines 
the level of ADH activity in the shoot homogenates. Acetal- 
dehyde is ineffective as an inducer, although it is a sub- 
strate for ADH. Aeration decreases rice ADH, while ana- 
erobiosis enhances activity. Since the influence of aeration 
appeared to be metabolic (temperature dependence sug- 
gested a biological mechanism, not a strict chemical re- 
action), and ethanol production in tissue was found in- 
versely related to aeration, it was suggested that aeration 
modifies ADH activity by controlling inducer production, 
Sodium fluoride added to non-aerated cultures lowered the 
rate of increase of ADH activity, perhaps by inhibiting in- 
ducer production. The possibility that aeration influenced 
ADH activity by varying tissue auxin content was elimi- 
nated, 
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Addition of NaNOs to rice cultures (aerated and non- 
aerated) did not modify ADH activity. (NH,)2SO, was inef- 
fective in aerated cultures, but increased ADH activity in 
non-aerated cultures. The apparent (NH.)2SO, stimulation 
of ADH activity in non-aerated cultures could be a result of 
contamination, ZnSO, in culture solutions failed to affect 
85 pages. $2.00. Mic 57-3881 


ADH activity. 


RAT LIVER LACTIC DEHYDROGENASE, 
COMPETITIVE INHIBITION AND 
MECHANISM STUDIES 


(Publication No. 23,294) 


James Noel Baptist, Ph.D. 
University of Dlinois, 1957 


Competitive inhibition was studied with pure rat liver 
lactic dehydrogenase. Several reaction mechanisms are 
known which fit the kinetic behavior of the enzyme when no 
inhibitor is present (1,2,3,4). Therefore, the kinetic equa- 
tions for inhibition were derived for each of those mechan- 
isms, and it was found that they could be divided into two 
groups which can be distinguished by competitive inhibition 
data. The equation which seems to agree best with the 


data resulted from mechanisms in which both substrate and | 


coenzyme can complex independently with the enzyme 
surface. 

The mechanism in which there is a required binding 
order of the two reactants to the enzyme surface was ten 
tatively eliminated on the basis of the following data. 

(1) Many inhibitors appeared competitive with both 
lactate and DPN. This could not occur in the mechanism 
which requires a definite order of binding of the sub- 
strates. 

(2) Benzene sulfonate appeared competitive with lac- 
tate and non-competitive with DPN. This would require 
that lactate complex directly with the enzyme surface. 

(3) Ethylene glycol di-o-phthalate appeared competi- 
tive with DPNH and un-competitive with pyruvate. Ac- 
cording to the equations, this would require that pyruvate 
complex directly with the enzyme surface. 

(4) Oxalate appeared un-competitive with both DPN 
and DPNH. This would require that these coenzymes com- 
plex directly with the enzyme surface. 

(5) p-Chlorobenzene sulfonate inhibition was studied 
intensively from both sides of the equilibrium. A constant 
was calculated from these data which represents complex 
formation between free enzyme and inhibitor. If the equa- 
tion which agrees with the qualitative data is used, this 


constant was 7 x 10°* M from both sides of the equilibrium. 


The other equation gave results which do not check as well 
in this quantitative test. 

Critical examination of the data shows that there is an 
element of uncertainty in many of these kinetic experi- 
ments. However, the fact that they all point to the same 
result should be significant. 

Oxalate inhibition is represented by identical equations 
in all the mechanisms. These equations indicate that oxa- 
late can combine with the enzyme-DPN complex, and the 
constant representing this reaction is Ki2 = 6 x 10 * M. 

Pyruvate inhibition of the pyruvate -DPNH reaction was 
found to be a function of pH. A preliminary study was 





made of this effect. The previous report that liver lactic 
dehydrogenase does not depend on a heavy metal ion for 
activity was confirmed (5). Several other aromatic acids 
were tested, and all proved to be inhibitors of the enzyme. 

These results suggest a picture of the enzyme surface 
as containing two adjacent binding sites, one for lactate or 
pyruvate and one for DPN or DPNH. Most of the aromatic 
acids studied inhibit by complexing with the free enzyme at 
a spot which overlaps both of the substrate binding sites. 
However, in a few cases it is necessary to postulate that 
the inhibitor can combine with certain enzyme-substrate 
complexes as well. 
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STUDIES ON THE ENZYMATIC ESTERIFICATION 
OF PHENOLS WITH SULFATE 


(Publication No, 24,266) 


Eric Gustav Brunngraber, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Dr. R. W. McGilvery 


The enzymatic esterification of phenols with sulfate 
proceeds by the formation of an active sulfate intermedi- 
ate, adenosine -3'-phospho, 5'-phosphosulfate, by ATP- 
dependent sulfate activation enzymes, followed by a trans- 
fer of sulfate from this intermediate to phenol, catalyzed 
by phenol sulfokinase. An assay for the activating and 
transferring enzymes was devised, utilizing the blocking 
action of ethylenedinitrilo tetraacetic acid on the magne- 
sium requiring activating system. Conditions for maxi- 
mum accumulation of adenosine -3'-phospho, 5'-phospho- 
sulfate in enzymatic incubation mediums were defined, and 
adenosine-3'-phospho, 5'-phosphosulfate was isolated by 
means of a mercury precipitation procedure followed by 
ion exchange. Substrate amounts, of adenosine-3'-phospho, 
5'-phosphosulfate, 90 to 100% pure, were obtained with 
50% overall recovery. A partial purification of phenol 
sulfokinase was accomplished and some properties of this 
enzyme were described. The enzyme catalyzed the ex- 
change of sulfate from p-nitrophenyl sulfate to m-amino- 
phenol, the reaction requiring adenosine-3' ,5'-diphosphate, 
which serves as a coenzyme. A concentration as low as 
2x10° M adenosine-3',5'-diphosphate saturates the en- 
zyme. A sensitive method for estimating adenosine-3',5'- 
diphosphate, based on the exchange reaction, was described. 
Equimolar quantities of adenosine-3'-phospho, 5'-phos- 
phosulfate obtained from incubation mediums and 
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adenosine -3',5'-diphosphate obtained from coenzyme A 
behaved identically in the exchange reaction, serving to 
confirm the nature of the active sulfate intermediate. 

A new nucleotidase, which dephosphorylates adenosine- 
3',5'-diphosphate but not 3'-adenylic acid, was found to be 
present in the enzyme preparation containing the sulfate 
activating and transferring enzymes. When this nucleoti- 
dase was inhibited by fluoride or ethylenedinitrilo tetra- 
acetate, it was possible to demonstrate that the amount of 
adenosine -3',5'-diphosphate which accumulates during the 
course of sulfate esterification of phenols was approxi- 
mately equal to the amount of phenol esterified, Thus it 
was established that adenosine-3',5'-diphosphate is not 
recycled in the manner of a coenzyme in the overall reac- 
tion. 

Rat and rabbit liver high speed supernatants provided 
the enzymatic systems used in this study. 

90 pages. $2.00. Mic 57-3883 


PECTIC CHANGES DURING RIPENING 
AS RELATED TO FLESH FIRMNESS 
IN THE TOMATO 


(Publication No. 23,324) 


Yehia Hassan Foda, Ph.D. 
University of Illinois, 1957 


The relation between firmness of the flesh of tomato 
fruits and pectic constituents was determined. Variables 
included varieties differing in firmness and crack- 
resistance, stage of ripeness and temperature of ripening. 
The degradation of pectic substances by the pectolytic en- 
zymes of the tomato was also investigated. 

Homogeneous tissue of the inner pericarp, instead of 
the whole fruit, was tested for firmness and analyzed for 
pectic constituents. A tester was developed for determin- 
ing firmness of the fruit tissue in tomatoes. It was found 
to show marked differences between a firm and non-firm 
varieties, ,The maximum difference was shown about six 
days after the turning stage. Of the pectic constituents, 
protopectin seemed to be most closely correlated with 
firmness, The data indicated that the tester would be use- 
ful in a breeding program for selecting more firm strains 
of high pectic content. 

The enzymatic method for determining methoxyl con- 
tent apparently does not include the methoxyl content of 
a + nema when the reaction is continually titrated to 
p 9, 

There were significant differences in the pectic con- 
stituents at two different temperatures used for ripening. 
The inner wall tissue of tomatoes ripened at 15°C softened 
more readily than at 30°C. Protopectin also decreased 
more rapidly and water soluble pectin accumulated. The 
low methoxyl pectin (ammonium oxalate fraction) was 
rather high at 30°C due to the more favorable temperature 
for activity of pectinesterase. Partial inactivation of pro- 
topectinase at 30°C was indicated. 

Crack-resistant lines were found to be higher in pectin 
as well as protopectin, The latter constituent may be im- 
portant in resistance to cracking, 

It is obvious from the data presented that firmness and 
pectic constituents change with ripeness. In a comparison 





of strains, it is essential, therefore, to have fruits of 
comparable ripeness. Carotenoid analyses indicated that 
this may be done by taking fruit at a given number of days 
after the turning stage. Carotenoid development was sig- 
nificantly correlated with firmness and pectic changes 
during ripening. | 

It was found that smaller differences in reducing po- 
wer could be measured with the modified picric acid re- 
duction method than with the hypoiodate method generally 
used for determining pectolytic enzyme activity. 

An enzyme extract of tomatoes was found to have pecto- 
lytic maxima of pH 3.5 and 5.0, indicating the presence of 
at least two pectolytic enzymes. Pectolytic activity in- 
creased very rapidly from three to six days after turning 
and reached a peak at twelve to fifteen. The rapid in- 
crease in pectolytic activity coincided with the period of 
the major decrease in firmness. The firm-flesh variety 
Y.13 showed less pectolytic activity than Stokesdale. This 
indicates that firmness in a variety may be due in part to 
low activity of the pectolytic enzymes. 
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STUDIES ON THE AVAILABILITY OF 
AMINO ACIDS 


(Publication No, 24,289) 


Jiban Dhan Gupta, Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Dr. C, A. Elvehjem and Dr. A. E, Harper 


In estimating the nutritive value of proteins, particu- 
larly the proteins of plant products, a direct comparison 
of the amino acid content of the proteins with the require- 
ments of the animal may be misleading. Information on 
the actual availability of the amino acids to the animal 
body is also important in view of the observations with 
some proteins that a portion of the amino acids may not be 
utilized by the animal, 

The first part of the investigation deals with the deter- 
mination of availability of the three amino acids, trypto- 
phan, lysine and threonine, from different proteins for 
utilization in the animal body with weanling rats as the 
experimental animal, The availability of any of these 
amino acids from a protein was estimated by comparing 
the growth response obtained with the protein as a test 
material supplementing a diet deficient only in that amino 
acid with the responses obtained when the deficient diet 
was supplemented with graded levels of the crystalline 
amino acid, The results obtained this way were compared 
with those obtained by determining the amount of the un- 
available amino acid in the feces of the experimental ani- 
mals. 

As the rate of protein digestion may affect the avail- 
ability of any particular amino acid from that protein, a 
study was made of the rate of protein digestion in vivo. 
The second part of the thesis deals with this study. This 
subject was studied by following the rate of disappearance 
of the food nitrogen from the gastrointestinal tract after 
ingestion of a test protein diet. 

The following purified proteins were studied: casein, 
defatted beef and pork, egg albumin, gelatin, fibrin, a 
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soybean protein, zein and wheat gluten. Tryptophan and 
lysine were found to be available to a considerable extent 
(80 to 100 per cent) from most of these proteins. The high 
availability values obtained by calculating directly from 
the growth data were corroborated by the observation that 
only a small amount of unavailable amino acid was present 
in the feces of the rats. Threonine, on the other hand, ap- 
peared to be less available (50 to 70 per cent) from pro- 
teins other than casein, beef and beef blood fibrin for which 
values of about 85 to 100 per cent were obtained. Availa- 
bility of lysine and tryptophan from zein was not studied 
due to its very low content of these amino acids. Threo- 
nine in zein'was very poorly utilized. Threonine in the 
acid hydrolyzed zein, however, was about 60 per cent 
available. 

Three cereals tested for the availability of lysine and 
threonine were rice, wheat flour and corn. Lysine and 
threonine are both available to the extent of 60 per cent 
from corn, about 70 and 85 per cent from wheat flour and 
about 85 and 60 per cent, respectively, from rice. 

Tryptophan was almost completely available from both 
the roller dried and spray dried milk powders. There was 
about 30 per cent heat inactivation of lysine in roller dried 
powder whereas the lysine in spray dried powder was about 
90 per cent available. Threonine was less available from 
spray dried powder. 

In the study of the rate of digestion of proteins nitrogen 
disappeared from the entire gastrointestinal tract at the 
same rate when the diet contained casein, beef or an amino 
acid mixture and much more slowly in the case of zein. 
The emptying of stomach with beef and amino acid mixture 
was somewhat faster than with casein. However, in those 
cases some accumulation of nitrogen took place in the in- 
testines. The amount of nitrogen in the intestines of 
casein-fed animals was low and constant suggesting that in 
this case stomach was emptied at about the same rate as 
digestion and absorption in the intestine took place. The 
stomach emptying with zein seemed to be somewhat de- 
pendent on the movement of undigested particles of zein 
into the intestines. 96 pages. $2.00. Mic 57-3885 


A BIOCHEMICAL STUDY OF 
REGENERATION IN HYDRA 


(Publication No. 23,037) 


Richard George Ham, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Robert E, Eakin 


Quantitative methods requiring only eighteen hours 
have been developed for measuring the rate of regenera- 
tion of hydra, Well nourished hydra which have been “de- 
capitated” exhibit highly reproducible regeneration rates 
when maintained at constant temperature in chemically 
defined solutions containing all inorganic ions found to ac- 
celerate regeneration. 

Numerous biochemically active substances have been 
added to this controlled environment to determine their 
effects upon both the rate of regeneration and changes in 
the morphological structure of the regenerated organisms. 
Regeneration is retarded by numerous physiological inhib- 





itors, including colchicine, nerve depressants, lithium 
salts and compounds known to interfere with protein and 
nucleic acid metabolism. Certain of these and other com- 
pounds also cause morphological alterations (e.g. an in- 
crease or decrease in the number of tentacles regenerated). 

On the basis that an agent exhibits activity only while 
the process it acts upon is operative, we have exposed re- 
generating hydra to specific types of agents for short in- 
tervals at various times during the regeneration period, 
thereby establishing the specific interval when each inhib- 
itor shows a pronounced effect. Results indicate that very 
early there is a short period of rapid cell division. During 
or very shortly after this period the organism forms 
tentacle-primordia and sets up a mechanism (apparently 
nervous in nature) for the prevention of further primordia 
formation, thereby determining the number of tentacles 
which will ultimately be regenerated. Treatment with 
lipoic acid during the first four hours leads to a permanent 
blockage of regeneration, presumably by an overstimula- 
tion of this limiting mechanism. Reversal of the blockage 
can be accomplished either by use of nerve depressants or 
by cutting the hydra a second time and reinitiating the en- 
tire regenerative process. 

After primordia formation is completed, there occurs 
a longer interval of reorganization during which the re- 
generation may be inhibited by use of nerve depressants. 
Only following this second period, which lasts until about 
the twelfth hour after cutting, do severed structures begin 
to reappear visually. 

Thus, with these primitive organisms one can study, in 
a convenient overnight test, biochemical mechanisms 
whereby multicellular organisms exert control over cell 
division and over the organization of cells for morphologi- 
cal development. 124 pages. $2.00. Mic 57-3886 


STUDY OF THE CHEMISTRY OF INHIBITORS 
OR ACCELERATORS IN HUMAN 
ERYTHROCYTE PHOSPHATE TRANSPORT 


(Publication No. 23,041) 


Jack Kenneth Jeanes, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Allis F. Reid 


Oxalate when incubated with normal whole blood con- 
taining P-32 phosphate or normal washed erythrocytes in 
physiological saline-P-32 phosphate buffer solution mark- 
edly decreased the subsequent rate of both P-32 and P-31l 
phosphate loss from the erythrocytes. The decrease in 
phosphate loss was found to be due to a change in the phos- 
phorylation and dephosphorylation reactions involved in 
erythrocyte glycolysis as indicated by the change in con- 
centrations of the phosphate ester intermediates. This 
change in glycolysis was due to magnesium being com- 
plexed by the oxalate thus making it unavailable to func- 
tion as a co-factor to catalyze the enzymatic reactions. 
Calcium competed with magnesium for the oxalate and 
restored proper glycolysis when present, Calcium without 
the presence of oxalate showed no effect on glycolysis. 
Other ions that bound calcium such as bicarbonate, phos- 
phate, and hydroxyl were found to give indirect inhibition 
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due to more oxalate being freed to act on magnesium. This 
data seemed to present a mechanism to explain the facts 
found in the literature which stated the interrelationship of 
calcium, magnesium, and oxalate acting in the control of 
erythrocyte glycolysis. 54 pages. $2.00. Mic 57-3887 


EARLY EFFECTS OF ESTRADIOL ON NUCLEIC 
ACID METABOLISM IN THE RAT UTERUS 


(Publication No, 24,297) 


Kristian Fredrik Jervell, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Gerald C, Mueller 


Early effects of a single intravenous injection of 176 - 
estradiol on the nucleic acid metabolism in rat uterine 
tissue of ovariectomized rats are reported, These studies 
prompted the development of a procedure for the isolation 
and quantitative determination of uracil and thymine in 
small samples of nucleic acid-protein residues, The 
Vischer and Chargaff formic acid hydrolysis procedure 
was modified so as to apply directly to the nucleic acid- 
protein residues without the usual preliminary isolation of 
the nucleic acid polymers. Chromatography of the bases 
on paper permitted the determination of the ribonucleic 
acid and deoxyribonucleic acid in terms of protein bound 
uridine and thymine in as little as 2,0 mg. of protein resi- 
due. In addition, the uridine and thymine were sufficiently 
pure spectrophotometrically and radiologically to permit 
the determination of the specific activities of the isolated 
bases from isotope incorporation experiments. With modi- 
fication it was also possible to isolate the purines derived 


from mixed ribo- and deoxyribonucleic acids of the sample. 


While the procedure was originally developed for the an- 
alysis of the uterine tissue it has been applied with equal 
success to intestine, kidney, liver, tumor, slime mold and 
tobacco plant tissue. 

It has been demonstrated that following a single intra- 
venous dose of estradiol the content of ribonucleic acid 
per rat uterus remained constant for a period lasting from 
three to six hours and then accumulated rapidly during the 
ensuing 18 hours. In contrast the content of deoxyribonu- 
cleic acid per uterus remained constant throughout the 
first 24 hours. Protein accumulation followed in the wake 
of the ribonucleic acid increase, 

In parallel incorporation studies in vitro it was ob- 
served that the labeling of nucleic acid purines with C**Oz 
was accelerated 2 to 3 fold after 6 hours of estradiol pre- 
treatment. These results are similar to those obtained 
with “one carbon” precursors in earlier studies. In con- 
trast, the labeling of the nucleic acid uridine was only 
moderately increased by estradiol pretreatment. This in- 
crease was observed only during the subsequent period of 
ribonucleic acid accumulation. This difference in the spe- 
cific activities of acid insoluble adenine and uridine was 
found to reflect a difference in the specific activities of 
the respective acid soluble precursors. In response to 6 
hours of estrogen pretreatment the uterine pool of acid 
soluble uridine compounds were increased while the spe- 
cific activity of the latter remained near that of the con- 
trol tissue; in contrast the specific activity of the acid 





soluble purines was increased strikingly while the pool 
size increased only slightly. 

The effect of estradiol on the incorporation of adenine- 
8-C** into mixed nucleic acid purines of surviving uterine 
segments was tested. A 2 to 3 fold stimulation in the in- 
corporation into the purines was observed after 6 hours of 
estrogen pretreatment. With orotic acid -6-C** as the 
radioactive precursor, no effect on the labeling of ribonu- 
cleic acid uridine was apparent after 6 hours of estrogen 
pretreatment, Only when ribonucleic acid bezan to ac- 
cumulate was there an increase in total amount of radio- 
activity incorporated, and the results are in agreement 
with observations obtained with C**O.. 

From its multiple nature this response appears to be 
a part of a general anabolic reaction to the hormone, and 
most likely increases in enzyme activity are responsible 
for the observed acceleration of nucleotide metabolism. 
The role of the hormone in this process is discussed in 
terms of current concept of enzyme forming systems and 
growth controlling mechanisms. 

114 pages. $2.00. Mic 57-3888 


THE ISOLATION AND CHEMISTRY 
OF PHYTOGLYCOLIPIDE, A NEW 
COMPLEX LIPIDE FROM PLANT SEEDS 


(Publication No. 23,347) 


John Harold Law, Jr., Ph.D, 
University of Dlinois, 1957 


The complex lipides of animal tissue have as a com- 
mon structural unit the long chain aliphatic base sphingo- 
sine (1,3-dihydroxy-2-amino-4-octadecone), The discovery 
of a similar base, phytosphingosine (1,3,4-trihydroxy - 
2-aminooctadecane), in the lipides of corn and soybeans 
initiated a series of investigations into the nature of the 
complex lipides of the higher plant seeds. 

Fractions of plant seed lipides which are rich in phyto- 
sphingosine as well as inositol and sugars may be obtained 
by subjecting the crude phosphatides to solvent fractiona- 
tion procedures which remove phospholipides, non-lipide 
contaminants, and sterol glycosides. Mild alkaline sapon- 
ification of these inositol lipide fractions destroys glycero- 
phosphatides by cleaving carboxylic esters, but does not 
degrade amides. The sphingolipide may be obtained from 
the hydrolysate as a white amorphous powder. This 
sphingolipide, which has been named phytoglycolipide, is 
insoluble in all common solvents except basic ones such 
as pyridine or morpholine. It forms clear colloidal solu- 
tions in aqueous base. Phytoglycolipides from corn, soy- 
bean, and flaxseed appear to be quite similar. 

Hydrolysis under a variety of conditions followed by 
paper chromatography and isolation has permitted identi- 
fication of several degradation products of phytoglycolipide. 


Mannose 
Arabinose 
Galactose 
D-Glucosamine 
Inositol 


The amino group of D-glucosamine seems to be amide 
bound by an unknown carboxylic (possibly dicarboxylic) 


Phytosphingosine 

Fatty acid (mainly cerebronic) 
Ceramide 

Ceramide phosphate 
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acid, The acid is tenaciously bound to the glucosamine- 
inositol moiety, and its isolation has not yet been accom- 
plished, The phytoglycolipide molecule is thought to con- 
sist of a fatty amide of phytosphingosine linked through a 
phosphate bridge to a carbohydrate portion consisting of 
inositol, glucosamine, a carboxylic acid, and a trisaccha- 
ride, 

Phytoglycolipide is the first sphingolipide from plant 
sources to be studied. Glucosamine has not previously 
been reported as a constituent of plant lipides. Phytogly- 
colipide is an unique spingolipide, for it contains the struc- 
tural features of both a phosphatide and a glycolipide. 

136 pages. $2.00. Mic 57-3889 


THE METABOLISM OF GLYCOLIC 
ACID IN TOBACCO LEAVES 


(Publication No. 24,308) 


Jay Donald Mann, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor R. H. Burris 


Glycolic acid is formed in green leaves during photo- 
synthesis, most probably by breakdown of a glycolaldehyde- 
transketolase complex. Most studies of the dark metabo- 
lism of glycolic acid in plant leaves have indicated that 
serine, glyceric acid, and glycine are the primary products 
of glycolic acid metabolism. However, two reports on the 
metabolism of this compound in tobacco leaves suggested 
that citric and malic acids were formed in significant 
amounts from glycolic acid. The work reported in this 
thesis has resolved this apparent contradiction. 

When tracer concentrations of glycolic acid-2-C** were 
fed to excised tobacco leaves by the technique of petiolar 
uptake, C’* was found in serine and glyceric acid in less 
than one hour in the dark; this C’* was transferred rapidly 
from these products. During the six hours of metabolism 
of these tracer concentrations, the total radioactivity in 
citric and malic acids slowly increased, although the rate 
of loss of C** from serine and from glyceric acid was con- 
siderably faster. _ 

Degradation of serine and of glyceric acid formed dur- 
ing metabolism of glycolic acid-2-C** indicated that these 
two products were synthesized by a common pathway in 
such a manner that C-2 of glycolate was converted to C- 
2,3 of serine and of glyceric acid. 

Preliminary studies with an acetone powder extract of 
tobacco leaves showed that this cell-free preparation was 
capable of converting glycolic acid to glyceric acid and 
serine. 

By continuously supplying 0.1 M glycolic acid-2-C** 
through petiolar uptake, the transformation of glycolic acid 
to citric and malic acids was investigated further, At the 
end of 12 hours of this treatment, the specific activity of 
citric and malic acids was quite high, indicating a rela- 
tively direct pathway between glycolate and the Krebs cycle 
acids. 

When non-radioactive DL-serine was supplied together 
with glycolic acid-2-C**, no dilution of the C** in the gly- 
ceric, citric, and malic acid fractions was found. This 
indicated that serine is not on the direct pathway between 
glycolate and these organic acids. 





On the other hand, non-radioactive DL-glyceric acid 
caused a striking decrease in the specific activity of the 
glyceric, citric, and malic acid fractions recovered, thus 
providing evidence that the conversion of glycolic acid to 
malic and citric acids involves glyceric acid as an inter- 
mediate. 

The presence of sodium fluoride in concentrations up 
to 0.02 M did not have any inhibitory effect on the trans- 
formation of glycolic acid to acids of the Krebs cycle. 
Several qualifications, however, make doubtful the signifi- 
cance of this lack of inhibition with regard to the question 
of the involvement of enolase in glycolate metabolism. 

Although the recovery of C** in the organic acid frac- 
tion was generally low, the addition of 0.01 M sodium fluo- 
roacetate to the glycolic acid-2-C’* solution resulted in 
the recovery of over 60 per cent of the radioactivity sup- 
plied, The most striking effect of fluoroacetic acid was to 
promote the accumulation of citric acid, together with ac- 
cumulation of C** in the citric acid. 

With the exception of the somewhat ambiguous results 
from fluoride treatment, the data obtained are consistent 
with the following hypothesis for the dark metabolism of 
glycolic acid: Glycolic acid is oxidized to glyoxylic acid, 
part of which is converted to a hydroxymethyltetrahydro- 
folic acid derivative. Reaction of this “active formalde- 
hyde” unit with another mole of glyoxylic acid results in 
the production of hydroxypyruvic acid. The latter is, to 
some degree, transaminated to form L-serine, but the 
main pathway for hydroxypyruvic acid metabolism consists 
of its reduction to D-glyceric acid. Glyceric acid is con- 
verted, by reactions which appear to be relatively insen- 
sitive to inhibition by fluoride, to pyruvic acid, and this 
product reacts with carbon dioxide to form malic acid, or 
with coenzyme A and oxaloacetic acid to form citric acid. 

97 pages. $2.00. Mic 57-3890 


A NEW METHOD OF PURIFICATION OF 
ERYTHROCYTE ACETYLCHOLINESTERASE 
AND SOME INHIBITION STUDIES OF THE ENZYME 


(Publication No, 23,275) 


William Alden Moats, Ph.D. 
University of Maryland, 1957 


Supervisor: Dr, Fletcher P. Veitch 


Several compounds of known physiological activity were 
tested as inhibitors of bovine erythrocyte acetylcholines - 
terase. Values were determined for the Michaelis con- 
stant (Km) and the enzyme-inhibitor complex dissociation 
constants (Ki). No correlation was found between inhibi- 
tion and analgesic activity but some correlation was found 
between inhibition and the toxicity of the compounds tested, 

A new purification procedure for erythrocyte acetyl- 
cholinesterase was developed. In this procedure the en- 
zyme is first partially purified by methods described in 
the literature in order to get it in soluble form. The key 
step is heating a solution of the enzyme in the presence of 
a competitive inhibitor which stabilizes the enzyme while 
the other proteins present are denatured. The enzyme is 
fractionated with ammonium sulfate after the heating step 
to give a final purification of 130-fold with a yield of 5%. 

Homogeneity of the purified enzyme was tested by both 
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conventional and paper electrophoresis. In every experi- 
ment, only one protein component was observed and this 
was enzymatically active. A non-protein component was 
also observed, It was not positively identified but had 
many of the properties of a cephalin. This is the first re- 
ported preparation of erythrocyte acetylcholinesterase 
which was free of enzymatically inactive protein. 

The possible presence of a cofactor essential to the ac- 
tivity of acetylcholinesterase is discussed. No completely 
satisfactory explanation was found for the difference be- 
tween the results obtained in this work and those obtained 
in other reported purifications of this enzyme. 

116 pages. $2.00. Mic 57-3891 


NICOTINIC ACID AS A PRECURSOR OF 
THE PYRIDINE RING OF NICOTINE 


(Publication No. 24,239) 


Lynn Keith Porter, Ph.D. 
North Carolina State College, 1957 


Supervisor: William Victor Bartholomew 


Techniques were developed and employed to obtain and 
experimentally use labeled nicotinic acid in studies of nico- 
tine metabolism. A growth chamber for producing C** 
labeled tobacco plants was constructed. Both C** and C** 
plus N” tobacco plants were produced, Labeled nicotine 
from the radioactive plants was oxidized with potassium 
permanganate and both C’* and C** plus N” randomly la- 
beled nicotinic acid were isolated by copper precipitations 
and sublimations under reduced pressure. The C’* nico- 
tinic acid was stem -injected into two grafted plants (Nico- 
tiana rustica var. Braziliana scion and Marglobe tomato 
roots), The C** plus N” nicotinic acid was stem-injected 
into one intact Nicotiana rustica tobacco plant. An analy- 
sis of the nicotine and its degradation products from these 
treated plants showed that labeled nicotinic acid was serv- 
ing as a precursor of the pyridine ring of nicotine synthe- 
sized by both intact and grafted plants. The data further 
show that Nicotiana rustica scions on tomato stocks syn- 
thesized nicotine when supplied labeled nicotinic acid. 
However, comparisons of the nicotine contents of the intact 
and grafted plants demonstrates that little or no nicotine 
synthesis in the latter occurred after the grafting opera- 
tion. Furthermore, comparisons of the utilizations of.the 
radioactivity showed that the radioactivity of the nicotinic 
acid was being incorporated into nicotine of the intact 
plant approximately four to six times as fast as in the 
grafted plants. Traces of radioactive pyridine alkaloid 
found in the tomato parts of the grafted plants suggest a 
slight downward migration of nicotine from tobacco scion 
to tomato stock. 

A comparison of the ratios of the C** to N” between 
the original nicotinic acid and the final nicotinic acid ob- 
tained from the degradation of the intact plant nicotine in- 
dicates that the nicotinic acid molecule was not stable. 

Nitrogen exchange studies were conducted using N’” 
and grafted plants (tobacco scion on tomato stock). It ap- 
peared that no new nicotine synthesis or nitrogen exchange 
with the nicotine molecule was occurring in grafted plants. 

The results of the radioactive studies in conjunection 





with the results of the N’ exchange studies fit the hypothe - 
sis that the tobacco root is the active site of the synthesis 
and degradation of the heterocyclic ring portion of the nic- 
otine molecule and that either tobacco root or shoot may 
utilize the heterocyclic ring portion in forming nicotine. 

88 pages. $2.00. Mic 57-3892 


PLANT GROWTH STIMULATING 
SUBSTANCES RELATED TO KINETIN 


(Publication No. 24,324) 


Donald Joseph Siehr, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Frank Strong 


An assay system for plant growth substances grew out 
of work by White on plant tissue culture. This assay sys- 
tem made possible the isolation and characterization of a 
plant growth substance, “kinetin,” from treated DNA by 
Skoog, Strong and co-workers, The new compound was 
proved by degradation and synthesis to be 6-furfurylamino- 
purine, | 

Because of the high cost of the starting material used 
in previous syntheses of kinetin, an attempt was made to 
prepare a Schiff base from two relatively inexpensive sub- 
stances, adenine and furfural, and to reduce the product to 
kinetin. However, adenine and furfural failed to react to 
form a Schiff base. 

Two separate attempts to synthesize 9-methylkinetin 
in order to test it for kinin activity failed. One procedure 
involved the reaction between chloromercuri-kinetin and 
iodomethane and the other between kinetin and dimethyl 
sulphate. 

One kinin that was as active as kinetin in the tobacco 
callus assay and several others that had lesser activity 
were prepared by two different procedures for making 6- 
(substituted)-aminopurines. By reacting 6-methylmercap- 
topurine with the appropriate amine, 6-n-amyl, 6-n-heptyl, 
6-n-octyl, and 6-(8-phenylethyl)-aminopurines were pre- 
pared. In the other procedure 6-chloropurine dissolved in 
an inert solvent was reacted with the appropriate amine to 
give 6-n-propyl, 6-iso-amyl, 6-(1-methylamyl) and 6- 
(1,3-dimethylbutyl)-aminopurines. 

The fact that azapurines interfere with the utilization 
of natural occurring purines led to the attempt to synthe- 
size 8-azakinetin as an anti-kinetin. A compound was pre- 
pared that was thought to be 7-furfurylamino-1-v-triazolo 
[d] pyrimidine (8-azakinetin) but its structure is still in 
doubt. The compound had neither kinin nor anti-kinetin 
activity. An attempt to prepare 8-azakinetin by an une- 
quivocal procedure failed. 

A small quantity of 8-C**kinetin was synthesized to be 
used to determine whether kinetin is taken up and concen- 
trated in the mature plant. 

In line with the study of the metabolic needs of plant 
tissue, attempts were made by several plant physiologists 
to grow pine tissue on artificial media. In 1952 Skoog and 
Loewenberg at Wisconsin found pine callus tissue would 
grow on a modified White’s medium to which an aqueous 
extract of malt was added, 

The active factor can be partially extracted with 
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methanol from malt and this procedure was adopted for 
obtaining an extract of malt relatively free of inert carbo- 
hydrate. Subsequent studies have shown that the factor is 
not precipitated by lead and is not a leucoanthocyanin, An 
ether extraction of the methanol extract enhanced its ac- 
tivity suggesting that an ether soluble inhibitor was pres- 
ent in the malt extract. 

Inositol can replace the malt extract in the culture of 
pine callus tissue on artificial medium, but because of the 
relatively large quantity needed, it is felt that inositol is 
not the factor sought. Tests with pinetol, a cyclitol iso- 
lated from the heart wood of pine, were inconclusive, as 
were assays Of a cyclitol-like substance isolated from 
malt, 70 pages. $2.00. Mic 57-3893 


COMPARATIVE BIOCHEMICAL STUDIES OF THE 
CELL WALLS OF THE ACTINOMYCETALES 


(Publication No. 22,553) 


Arthur Sohler, Ph.D. 
Rutgers University, 1957 


A comparative study of the composition of isolated cell 
walls of a number of species of Streptomyces, Nocardia, 
and Micromonospora was conducted. The cell walls were 
prepared by breaking cells by means of sonic oscillation 
and isolating the walls by differential centrifugation. The 
purity of the isolated wall preparations was verified by 
electron microscopy and by chemical means. 

The effect of lysozyme on actinomycete cells and cell 
walls was studied. A survey of the effect of the enzyme on 
some fifty species of actinomycetes revealed that the vast 
majority of Streptomyces were lysed by the enzyme. In 
contrast to the Streptomyces and Micromonospora cells, 
the cells of Nocardia and Mycobacteria were not lysed. 

S. lavendulae, S. venezuelae, S. roseochromogenus and 
S. aureofaciens were among the few species of Strepto- 
myces which were resistant to the action of lysozyme. 
The action of lysozyme was found to be principally on the 
actinomycete cell wall. Complete correlation was ob- 
served between cell and cell wall susceptibility in all of 
the preparations that were examined, 

In order to explain the difference in susceptibility of 
Streptomyces and Nocardia to lysis by lysozyme, a study 
of the carbohydrate composition of their cell walls was 
undertaken, Streptomyces which were susceptible to lysis 
by lysozyme were found to have a hexosamine as their 
major carbohydrate cell wall component. In Nocardia and 
S. lavendulae walls the hexosamine is present only as a 
minor component, A pentose (arabinose) and galactose 
are the major carbohydrate constituents found in Nocardia 
walls. S. lavendulae seems to have a uronic acid as its 
major carbohydrate cell wall component. The hexosamine 
in S. fradiae has been tentatively identified as glucosa- 
mine, The glucosamine seems to be acetylated. In addi- 
tion to the hexosamine a phosphorylated hexose seems to 
be present in the S. fradiae wall. The carbohydrate com - 
position explains to some extent the difference in suscep- 
tibility of the walls to lysozyme, since there is much evi- 
dence to indicate that the enzyme acts on mucoid 
substances. 

In contrast to the variations found in the carbohydrate 



























































portions, actinomycete cell walls were found to be re- 
markedly similar in their amino acid composition. There 
were commonly 12 amino acids detected in hydrolysates of 
cell walls. Glutamic acid, alpha-epsilondiaminopimelic 
acid, and alanine were found in major amounts. Proline 
and sulfur-containing amino acids were not found. The 
amino acid composition is similar to a number of Gram- 
positive bacteria. In both their carbohydrate and amino 
acid composition cell walls of Nocardia are remarkably 
similar to those of Corynebacteria. 

Beta-linked carbohydrate polymers, such as chitin, 
cellulose, or glucan could not be detected in the actinomy- 
cete walls. Thus, no evidence for the presence of yeast or 
fungal types of polysaccharides was obtained. The actino- 
mycete walls are mucoid in nature and thus resemble cer- 
tain bacterial walls. 

The action of lysozyme on the cell wall of S. fradiae 
was examined. Lysozyme action results in the complete 
solubilization of the cell wall, and in the release of a com- 
plex mixture of peptides. The hexosamine is released in 
a polymerized form. Free amino acids and free amino 
sugar are not released, 

The susceptibility of many actinomycete cell walls to 
lysis by lysozyme, as well as the carbohydrate and amino 
acid composition of the cell wall, indicate that these or- 
ganisms are closely related to the Gram-positive bacteria, 
and in particular to the Corynebacteria. 

138 pages. $2.00. Mic 57-3894 














THE OCCURRENCE OF HYALURONIDASES 
IN INSECTS AND CONSIDERATIONS OF 
THEIR ROLE IN PERIPLANETA AMERICANA 


(Publication No, 22,554) 


Thomas M, Stevens, Ph.D. 
Rutgers University, 1957 





Research sponsored by the Headlee Fellowship dis- 
closed that the American cockroach, Periplaneta ameri- 
cana, produces one of the hyaluronidases,. These enzymes 
are capable of depolymerizing various mucopolysaccha- 
rides, notably hyaluronic acid. Among insects hyaluroni- 
dases were formerly believed to be produced by only cer- 
tain stinging or biting species as spreading agents for 
enhancing the penetration of venoms or salivary secretions 
through the victim’s skin and connective tissue. The dis- 
covery of a relatively high concentration of a hyaluroni- 
dase in the cockroach, which neither bites nor stings, in- 
dicated a less limited role for the enzymes in insects. 
Preliminary research to determine the presence or ab- 
sence of the enzyme in other non-stinging species was 
inconclusive. 

With the objects of determining the extent to which the 
enzymes occurred among insects and an idea of their 
physiological roles, work was expanded in three areas: 

(a) the study of the optimal conditions for activity of the 
cockroach enzyme as opposed to those of mammalian hy- 
aluronidases; (b) use of these optima in seeking hyaluroni- 
dase activity in other insects; and (c) location of the sub- 
strate in the American cockroach, 

The study of optimal conditions for the activity of par- 
tially purified enzyme indicated that the optimal pH was 
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lower for it than for mammalian enzyme (pH 5 versus pH6). 


The temperature optimum was not appreciably different. 

With procedures developed for the extraction of mam - 
malian hyaluronidase, proteinaceous, filterable, and non- 
dialyzable fractions were obtained from acetone powders 
of six other non-stinging, non-biting species representing 
five major insect orders, All of these fractions were ac- 
tive in depolymerizing hyaluronic acid under the conditions 
found optimal for the activity of the American roach en- 
zyme. Ten to twenty times as much of each was needed to 
demonstrate activity comparable to that of the roach prod- 
uct, however, 

Attempts to extract the-substrate hyaluronic acid, from 
American cockroaches by methods for its extraction from 
mammalian umbilical cords were unsuccessful. Histo- 
chemical tests on roach alimentary canals and associated 
organs showed the presence of muco-polysaccharides in 
connective tissue and in a basal layer of the proventricular 
cuticle, The extremely slow reaction of these substances 
to mammalian and cockroach hyaluronidases suggested 
that they were more closely related to one of the sulfated 
mucopolysaccharide substrates, such as chondroitin sul- 
fate, than to hyaluronic acid. 

The evidence for the existence of hyaluronidases in the 
American cockroach and in six other non-stinging, non- 
biting species indicates that the enzymes have a general 
role in insect physiology. In mammals the enzymes occur 
in high concentration in the testes for a special role in 
fertilization; they also occur in low concentration in the 
bloodstream for more generalized physiological functions. 
Similarly, in insects hyaluronidases may be found in high 
concentration for specialized purposes, as in the venom of 
stinging insects or the salivary glands of the cockroach, 
The analogy is completed by evidence for their presence 
in low concentration in insects in general. 
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STUDIES OF THE LIPID PARTITION OF 
NORMAL AND FOWLPOX-INFECTED TISSUES 
WITH HISTOCHEMICAL OBSERVATIONS 


(Publication No. 24,182) 


William McClintock Todd, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Charles C, Randall 


A review of the literature revealed that although fowl- 
pox virus was the first virus to be visualized, relatively 
little work has been done with this agent. The principal 
study of this virus has been in the nature of histological 
investigation, Many of these have been limited in scope. 
In brief, previous investigations have shown the develop - 
ment of the lesion, the presence of lipid in the inclusion 
body, and a solitary report indicated that the inclusion 
body might contain Feulgen-positive material. 

Although this investigation was primarily concerned 
with chemical changes which might take place in tissues 
infected with this virus, it was considered desirable to 
further elucidate the development of the lesion, the appear - 
ance of the virus inclusion body and the appearance of 
DNA. (Feulgen-positive material) in the inclusion. 





Infected day-old chicks were sacrificed at spaced inter - 
vals for 15 days for the histological portion of this study. 
Hematoxylin and eosin stains were made on all the same 
blocks of tissue. Gross observations and studies made of 
hematoxylin and eosin stained slides agreed with those of 
previous investigators. The first clear evidence of the 
virus appeared at about 48 hours after infection. Inclu- 
sions were well-formed at about 54 hours. A few ill- 
defined Feulgen-negative inclusions were noted in cells 48 
hours after infection, Until 72 hours the Feulgen reaction 
was equivocal. After this time, the inclusion bodies were 
definitely positive and continued to give a positive Feulgen 
reaction as long as the study continued, Thus, the pres- 
ence of DNA in the virus elementary body is indicated. 

For the chemical portion of this investigation, day-old 
chicks were inoculated on the scalp and the skin was har- 
vested after 7 days of infection. Chorioallantoic mem - 
branes (CAM) of 11-day-old embryonated eggs were inocu- 
lated with fowlpox virus and harvested after 5 days of 
infection. Normal control tissues were obtained from 16- 
day-old embryonated eggs and from 7-day-old chicks, 
After the tissues were collected, they were dried from the 
frozen state and extracted of their lipids. The lipids were 
determined as total lipid, total cholesterol, esterified chol- 
esterol, free cholesterol, phospholipid, free and total fatty 
acids. Fatty acids were determined by extraction and ti- 
tration. The other determinations were colorimetric. 

Results show that there are no significant changes in 
chick skin during infection when the results are calculated 
as per cent of dry scalp weight. Ester cholesterol shows 
a significant increase when the results are expressed as 
per cent of total lipid. Significant changes occur in CAM 
in free cholesterol, esterified cholesterol and in phospho- 
lipid when the results are expressed as per cent of total 
lipid. The total lipid content increases in infection as does 
esterified cholesterol, while free cholesterol decreases 
when the results are calculated as per cent of dry CAM 
weight. 

In order to determine if further changes might have oc- 
curred in the lipid partition during infection, glyceride 
fractions of normal and infected skin and CAM were sep- 
arated by countercurrent distribution. Results indicate the 
presence of monoglycerides, diglycerides and triglycerides 
in all the tissues. The former two compounds have been 
previously reported in few other tissues, and never in 
amounts approaching those found in the present study. 
Furthermore, from the single complete analysis done in 
this investigation, it would appear that there is a marked 
decrease in monoglycerides and diglycerides, and a large 
increase in triglycerides during infection. The large 
changes noted in this single set of experiments warrant 
further confirmatory investigation. The implications and 
further direction of this research are discussed, 
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STUDIES ON THE HILL REACTION IN A 
SUB-CELLULAR PREPARATION FROM THE 
BLUE-GREEN ALGA, ANACYSTIS NIDULANS 


(Publication No. 23,066) 


Chase Van Baalen, Ph.D. 
The University of Texas, 1957 





Supervisor: Professor Jack Myers 


A new and stable sub-cellular system showing photo- 
chemical activity (Hill reaction) has been developed from 
the blue-green alga, Anacystis nidulans. The preparation 
shows about 20% of the original oxygen producing capacity 
of whole cells. 

Freshly harvested, washed cells grown in a continuous - 
culture chamber at 39° C were broken with a Virtis “45” 
Homogenizer using small glass beads. The extracting 
fluid was a mixture of 40 gm. of Carbowax 4000 in 100 ml. 
of 0.1 M phosphate buffer, pH 7.3. Unbroken cells and 
glass beads were removed by centrifuging twice for ten 
minutes at 3800 g. The resulting supernatant was com- 
posed of particles just visible under phase contrast at a 
magnification of 1455. 

Photochemical activity was measured by following in 
light the reduction of the dye 2-6 -dichlorophenol- 
indophenol, In the dark reoxidation or reduction of the dye 
is negligible. For a dye reduction measurement six ml. of 
diluted preparation were placed in a Klett tube cuvette ina 
water bath thermostated at 25° C. An aliquot of dye (0.1 
ml, containing 0.285 uM dye) was now added and the light 
turned on, The transmission changes in the dye were pho- 
tometrically measured and continuously recorded. During 
photochemical reduction optical density plotted against 
time yielded a straight line over most of the reduction pe- 
riod indicating a zero order reaction. 

The activity of the cell-free material was examined as 
a function of the suspending agent. Aliquots of a prepara- 
tion were suspended in the Carbowax-phosphate mixture, 
in a dextrin-phosphate mixture, and in phosphate buffer 
alone. The photochemical activity in phosphate buffer 
alone rapidly decreased and failed to completely reduce 
one aliquot of dye. Dextrin-phosphate supported a rate 
equivalent to the Carbowax-phosphate mixture, however, 
the dye reduction curve tended toward a first order reac- 
tion, 

In separate experiments the stability of preparations in 
Carbowax was checked. Approximately 75% of the original 
dye reducing capacity was retained after 24 hours. This 
stability together with a reproducibility of the dye reduc- 
tion curve with consecutive additions of dye recommend the 
system for the biochemical study of the Hill reaction. 

Exploratory biochemical work was carried out. Incuba- 
tion of the system with lipoic acid for 24 hours had no ef- 
fect on the rate of dye reduction. Added TPNH caused a 
rapid reduction of the dye in the dark. The rate of dark 
reduction was additive to that of light reduction. 

A phenomenon of extreme sensitivity to a short incuba- 
tion at low temperatures has been observed in Anacystis. 
If washed cells are incubated at 4° C for 10 minutes a 
striking dimunition of photosynthetic activity results. Ac- 
companying the loss of activity certain selected materials 
are released from the cells. Among these are a group of 
fluorescent compounds with characteristic absorption at 
270 mp which have been identified as 6-substituted pteri - 








dines. By following the time course of the release of ultra- 
violet absorbing materials and the loss of photosynthetic 
activity, presumptive evidence was obtained that these 
pteridines may be important in the photosynthetic ma- 
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METAL-DYE COMPOUNDS AS ANALYTICAL 
REAGENTS: DETERMINATION OF BISMUTH 


(Publication No. 23,565) 


Morris Paul Grotheer, Ph.D. 
Kansas State College, 1957 


This study was undertaken to evaluate some of the very 
insoluble metal-dye compounds as analytical reagents, and 
to gain some insight concerning their structures and types 
of bonding. The use of the insoluble thorium-Amaranth 
compound in the colorimetric determination of fluoride ion 
suggested a study of the chemical structures and ion ex- 
change characteristics of thorium-Amaranth and other 
metal-dye compounds. The mechanism of ion exchange 
was studied to determine whether the supporting material 
was a necessary part of the ion exchange system. To eval- 
uate all the dyes with all the metals would be an endless 
task so this study was limited to a relatively few sulfonic 
acid dyes with bismuth, thorium, and zirconium ions and 
exploratory work with a few other dye and metal ions. 

A modified continuous variations method was developed 
and used for the determination of the ratios of composition 
of the various insoluble metal-dye compounds studied, It 
was shown by this method that dilute solutions of thorium 
ions at a pH of 4.1 to 4.4 and bismuth ions at a pH of 2.7 
form compounds with sulfonic acid dyes in which thorium 
and bismuth combine with the dye in the same number as 
sulfonic acid groups on:the dye. 

Solutions of various ions were allowed to exchange with 
the metal-dye compounds. It was shown that the thorium - 
Amaranth compound has much the same ion exchange se- 
lectivity whether on cellulose or on homogeneously- 
precipitated thorium hydroxide particles and that the ion 
exchange properties for bismuth compounds are different 
from those of the thorium compounds. 

The infrared spectra of the Amaranth compounds of 
bismuth, thorium, and zirconium were studied, They indi- 
cated that the bismuth and thorium bonded only with the 
sulfonate groups, but that the zirconium may form a chelate 
structure with the azo linkage and the adjacent hydroxyl 
group. There are three sulfonate groups on the Amaranth 
molecule. Results of the modified continuous variations 
method showed that bismuth and thorium formed com - 
pounds with a ratio of 3 metal ions to 1 dye anion, and zir- 
conium formed a compound with a ratio of approximately 
4 zirconium ions to 1 dye anion. 

It was found that the cations of bismuth, thorium, and 
zirconium at pH values below that at which complete hy- 
drolysis occurs, form compounds of definite composition 
with the sulfonic acid dyes studied. The bismuth ion re- 
sponsible for the compound formation was shown to be one 
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containing the same number of positive charges as bismuth 
atoms. This was consistent with results obtained by con- 
ductimetric measurements as reported in the literature. 

A new method for the determination of bismuth in alloy 
was developed which consisted of precipitating the bismuth 
as the bismuth-Amaranth compound, from a 1 per cent 
boric acid solution containing nitric acid at a pH of 2.3 to 
3.0. The compound was filtered through a barium sulfate 
mat spot filter apparatus and washed with a 1 per cent 
boric acid solution adjusted to a pH of 3.0 to 3.5 by the ad- 
dition of nitric acid, The Amaranth was then released 
from the bismuth-Amaranth compound by pouring a defi- 
nite volume of disodium hydrogen phosphate solution 
through the compound on the filter. The absorbance of the 
released Amaranth solution was measured and the concen- 
tration of bismuth determined from a calibration curve. 
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I, PRELIMINARY INVESTIGATION ON THE ROLE 
OF TRANSITION METAL COMPLEXES 
IN NITROGEN FIXATION. 

Il, STEREOCHEMISTRY OF COORDINATION 
COMPOUNDS. A. SOLVENT EFFECTS IN 
OPTICAL ABSORPTION. AN EXAMINATION AND 
CLARIFICATION OF SPECTRA IN AQUEOUS AND 
NONAQUEOUS MEDIA. B. THE CIS-TRANS 
ISOMERIZATION OF DICHLOROBIS(ETHY LENEDI- 
AMINE)COBALT(III) CHLORIDE AND DICHLORO- 
BIS(PROPY LENEDIAMINE)COBALT (III) 
CHLORIDE IN ALCOHOLS. 


(Publication No. 21,245) 


Chikara Hirayama, Ph.D. 
University of Minnesota, 1957 
Part I 

The vapor pressure and solubility of nitrogen gas in 
buffered aqueous solutions of transition metal acetates 
were determined, There was no significant variation in 
the solubility of nitrogen with an increase of metal ion con- 
centration from 0.05 to 0.15 mole/1 in solutions containing 
0.50 mole/1 sodium acetate at 25°C. The Ostwald solubil- 
ity coefficients in the solutions were around 1.35 x 10 ° as 
compared to 1.61 x 10°? for water. 

Attempts at nitrogen fixation under moderate pressures 
of nitrogen and nitrogen-hydrogen mixtures in contact with 
aqueous solutions of cobalt(II), copper(II) and iron (II) salts 
gave negative results. The effect of ultraviolet light on 
nitrogen fixation was also negative. 

The oxidation of ammonia by hydrogen peroxide in the 
presence of copper(II) acetate results in the formation of 
a small quantity of nitrous oxide. This oxide was detected 
from infrared absorption spectra of the gaseous reaction 
product, Nitrous oxide is not formed in the absence of 
copper(II) acetate. The formation of nitrous oxide suggests 
the probable presence of atomic oxygen in the reaction 
mechanism, 


Part Ila 

The absorption spectra of cobalt(III) ammines and 
amines are interpreted in terms of crystal field theory. 
The positions of absorption maxima in the visible and near 
ultraviolet regions depend upon the magnitude of the crystal 








field contribution of the ligand. The crystal field contribu- 
tion of ligands is proportional to their positions in the 
spectrochemical series, 

The effect of chloro ligand on the symmetry of the 
crystal field due to ammonia, ethylenediamine and propyl- 
enediamine is of the same magnitude. 

Absorption bands in the far ultraviolet region are at- 
tributed to charge-transfer processes, The bathochromic 
shift of these bands with decreasing polarity of solvent in- 
dicates formation of ion-pairs in the alcoholic solutions. 
Bands III and IV are more hypsochromic in aqueous solu- 
tions than in alcohols. 

Band Ia of trans-dichloro isomers is more bathochro- 
mic in aqueous solutions than in alcohols, whereas band Ib 
is more hypsochromic in the former. The characteristic 
band due to chloro ligand thus exhibits a blue-shift. The 
first band of nitro-ammines and cis-dich!oro complexes 
exhibit red-shift. These shifts in bands I and II are inter- 
preted in terms of 77 and g->7 transitions. 

Solvents affect the absorption of dichlorotetrammine 
and dichloro(amine)cobalt(III) complexes. All of the bands 
of the trans isomers appear as distinct peaks in alcoholic 
solutions, whereas this is not the case in aqueous solutions. 
The 380 my band of cis-dichlorobis(amine)cobalt(II) com - 
plexes appear as a distinct band in aqueous solution, but 
appears as only a shoulder in alcohols. 


Part Ib 

The kinetics of the isomerization of cis-dichlorobis 
(ethylenediamine)cobalt(III) chloride and cis-dichlorobis 
(propylenediamine)cobalt(III) chloride in alcohols are of 
first order and unimolecular, The rates of isomerization 
of these complexes in methanol, ethanol and propanol have 
normal frequency factors and low positive entropy of ac- 
tivation. 

The effect of salts on the rates of isomerization of the 
two complexes are in opposite directions. The negative 
salt effect on the rates of the propylenediamine complex 
suggests the formation of ion-pairs. Due to the inductive 
effect of the C-methyl group in the propylenediamine com- 
plex, the tendency towards ion-pair formation in this sys- 
tem is greater than in the ethylenediamine -complex sys- 
tem. The result of increased ion-pair formation in the 
propylenediamine-complex-system is manifested in the 
negative salt effect in this system. 
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THE INFRARED EXAMINATION OF 
INORGANIC MATERIALS 


(Publication No. 24,300) 


Gene Edgar Kalbus, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Dr. V. W. Meloche 


The purpose of this thesis was to gain fundamental 
knowledge concerning the usefulness of infrared spectro- 
scopy in the qualitative and quantitative determinations of 
inorganic materials. Basic techniques related to the prep- 
aration and infrared examination of inorganic materials 
were improved and developed, 
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The factors influencing the appearance of an infrared 
spectrum were studied. Anomalous bands were noted in 
the infrared spectra of certain inorganic salts prepared by 
the potassium bromide pellet technique. These bands were 
due to the molecules formed by an exchange of anions be- 
tween the inorganic salt and the potassium bromide, The 
presence of surface moisture appeared to be the major 
factor responsible for this exchange. 

The infrared spectra of one hundred and twenty-two 
inorganic salts containing polyatomic anions or polyatomic 
cations were obtained and examined. In general, the spec- 
tra of the carbonates, nitrates, and sulfates differed by 
enough so that the positions of the absorption bands would 
serve to identify one of these salts. Although the spectra 
of the other types of salts were not as specific, they could 
be used as an aid in making qualitative identifications. The 
spectra belonging to each group of salts were especially 
examined to observe the influence of the cation on the po- 
sitions of the absorption bands. Trends were noticed, in 
some instances, between the weight of the cation and the 
positions of absorption bands for salts containing the same 
polyatomic anion, 

A procedure was developed for the quantitative infrared 
determination of carbonate and sulfate anions originally 
present in an aqueous solution. Although the method de- 
scribed is specific for the carbonate and sulfate anions, it 
is meant to serve as a basis for the determination of sim- 
ilar types of systems, either in solution or in the solid 
state. Briefly, the method consisted of separating the 
anions from the water by precipitation, and collecting, 
drying, and weighing the precipitate. A portion of the pre- 
cipitate was then subjected to infrared analysis. The ratio 
of the absorption bands arising from the individual poly- 
atomic anions was calculated, and the ratio of the concen- 
trations of the anions was read from a working curve re- 
lating the ratio of the absorption bands to the ratio of the 
concentrations of the anions. From the ratio of the con- 
centrations, and from the weight of the precipitate, it was 
possible to calculate the amounts of carbonate and sulfate 
originally present in the aqueous solution. 

Mixtures of barium and calcium salts were analyzed to 
demonstrate the feasibility of the simultaneous, quantita- 
tive infrared determination of two cations originally pres- 
ent in an aqueous solution, Using a modification of the 
ratio method, the preliminary weighings of the precipitates 
of the unknowns were eliminated. The two cations were 
precipitated, yielding insoluble compounds possessing in- 
dividual infrared absorption bands suitable for quantitative 
measurements, After precipitation of one aliquot of the 
unknown, and measurements on the appropriate absorption 
bands, the ratio of the concentration of barium to the con- 
centration of calcium was determined from a previously 
prepared working curve of the ratio of the absorbance of 
a barium band to the absorbance of a calcium band versus 
their respective concentrations. To a second aliquot, a 


measured amount of a standard barium solution was added. 


After precipitation of this aliquot, the ratio of the concen- 
tration of barium to the concentration of calcium was 
again determined, From the increase in the ratio of the 
moles of barium to the moles of calcium, and from the 
measured amount of standard barium solution added to the 
second aliquot, it was possible to determine the concen- 
tration of the barium and of the calcium in the original 
solution. 220 pages. $2.85. Mic 57-3900 
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THE RACEMIC 3-METHYLCYCLOPENTANE-1,2- 
DICARBOXYLIC ACIDS AND THE STEREO- 
CHEMISTRY OF NEPETALACTONE AND 
RELATED COMPOUNDS 


(Publication No. 24,263) 


Robert Brown Bates, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor S. M, McElvain 


The rational synthesis of the four racemic 3-methylcy- 
clopentane-1,2-dicarboxylic acids (I) has been accom- 
plished, Repetition of one of the syntheses reported in the 
literature’ (R. G. Fargher and W. H. Perkin, Jr., J. Chem. 
Soc., 105, 1365 (1914)) for I gave only trans-3-carboxy-5- 
heptenoic acid (II). Examination of a sample of I prepared 
in another reported synthesis” (A. T. Blomquist et al., J. 
Am. Chem. Soc., 78, 6057 (1956)) showed the acid to be a 
mixture of the two racemates of I with trans carboxyl 


groups. 
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Comparison of the synthetic acids I with the two opti- 
cally active nepetic acids obtained from the degradation of 














nepetalactone, the main constituent of oil of catnip,® (S. M. 
McElvain and E, J. Eisenbraun,:ibid., 77, 1599 (1955)) 
showed that “cis-nepetic acid” had been correctly assigned 
the structure Ia, and that “trans-nepetic acid” had been 
wrongly assigned the structure Ib, and instead was Ic. 
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Nepetonolactone (iI), whose stereochemistry had been 
well established,* was reduced to nepetolactone (IVa). This 
product was shown to be the same as one of a pair of nepe- 
tolactones (important degradation products of nepetalactone) 
which were known to differ only at the starred asymmetric 
center, thus supporting the previously proposed structures 
IVa and b for the nepetolactones, 
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After a reevaluation of the available data, incorporating 
the new structure Ic for trans-nepetic acid, the following 
corrected structures are assigned to derivatives of nepeta- 
lactone and related natural products: crystalline nepetalic 
acid, V; 85° and 117° nepetalinic acids, Vla and b; 111° and 
115° nepetalinic acids, VIc and d; nepetonic acid, VII; 
iridomyrmecin and iridolactone, VIIa and b. 
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Nepetalactone itself was shown to be a mixture of at 
least two isomers, [Xa and [Xb, with [Xa predominating. 
The main evidence for these structures was obtained by 
ozonizing nepetalactone and reducing the product with so- 
dium borohydride, giving a 51% yield of IVa and b (derived 
from I[Xa) and a 26% yield of Xa and b (derived from IXb). 
The stereochemistry of Xa and b was verified by oxidation 
to Ib and comparison with the racemic 3-methylcyclopen- 
tane-1,2-dicarboxylic acids. 
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IXb Xa and b 
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AN INVESTIGATION OF THE 
STRUCTURE OF CELASTROL 


(Publication No, 23,232) 


John Richard Cooper, Ph.D. 
University of Cincinnati, 1957 


Celastrol, an orange-red crystalline compound isolated 
from the bark of the roots of the “bitter sweet” plant 
(Celastrus Scandens), was originally proposed as being a 
derivative of 8-hydroxy-1,2-naphthoquinone. Evidence 
presented in this thesis indicates that the material is a l, 
2-quinone with a hydroxyl group in such a position that it 
can chelate with one of the carbonyl groups of the quinone. 
However, a comparison of the physical and chemical 





properties of celastrol with those of certain model com- 
pounds proves that the material is not a naphthoquinone 
derivative. 

The infrared spectrum and the degradative product iso- 
lated from the oxidation of celastrol disagree with the 
benzoquinone type structures proposed recently by several 
workers. A possible structure is presented. 

During the course of this investigation, it was discov- 
ered that 4-alkyl and 3,4-dialkyl-1,2-naphthoquinones can 
be prepared in good yield by the oxidation of the corre- 
sponding tetralone derivatives with selenium dioxide. 

The preparation and properties of forty-one new com-_ 
pounds are described, 165 pages. $2.20. Mic 57-3902 


SYNTHESIS AND CONJUGATION OF 
1,2-DIAROY LCYCLOPROPANES. 
A NOVEL PINACOL-TYPE REARRANGEMENT 
OF A TETRAARYL CYCLOPROPANE GLYCOL 


(Publication No. 22,889) 


Robert Albert Darby, Ph.D. 
University of Virginia, 1957 


The Historical Section of this Dissertation has de- 
scribed the synthesis of cyclopropane dicarbonyl com- 
pounds and the chemical and physicochemical evidences 
for conjugation in these systems. Wherever possible, the 
behavior of the analogous a,f-unsaturated diketones has 
been cited for comparison. 

The study of the unsaturated character of cyclopropane 
systems has now been extended to include 1,2-diaroylcy- 
clopropanes. The most successful chemical evidence for 
conjugation in this series was the facile reductive cleavage 
of the cyclopropane ring by boiling zinc-acetic acid com- 
bination and by catalytic hydrogen at atmospheric pressure 
and room temperature. Although no actual intermediates 
relating to a 1,6-reduction were isolated, it was postulated 
that such a reduction was occurring. The reason for sug- 
gesting this reaction path was based primarily on the facile 
reductive cleavage of 1,2-diaroylcyclopropanes as com- 
pared to the relatively difficult reductive cleavage of the 
cyclopropane ring in other series of compounds, particu- 
larly the cyclopropyl alkyl monoketones. It was also noted 
that the ease of reduction of 1,2-diaroylcyclopropanes 
compared favorably with similar reductions of diaroylethy- 
lenes, which are known to undergo 1,6-reduction. 

A spectral study of 1,2-diaroylcyclopropanes has 
brought out further indications of conjugation in this series. 

1,2-Dibenzoylcyclopropane has an absorption maximum 
at 255 mu (€, 26,900) which is slightly higher than that of 
1,3-dibenzoylethane (240 mu), but much lower than those 
of cis and trans dibenzoylethylenes (253 and 265 mu, re- 
spectively). The major contribution to the 244 mu peak of 
1,2-dibenzoylcyclopropane was believed to be due to the 
two benzoyl groups, with very minor conjugative contribu- 
tions from the cyclopropyl system. The analogous 1,2- 
dimesitoylcyclopropane, in contrast with 1,2-dibenzoylcy- 
clopropane, had its absorption maximum at 255 mu 
(€ ,9920) but no absorption in the 240-245 mu region, This 
sizable bathochromic shift was regarded as an indirect 
consequence of steric interferences between the mesityl 
groups and the carbonyl functions, wherein coplanarity of, 
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the groups is decreased, It was postulated that such steric 
influences would thereby allow the carbonyl groups to as- 
sume greater coplanarity with the cyclopropane ring. The 
absorption maximum at 255 mu may be attributed to con- 
jugative effects between the carbonyl functions and the cy- 
clopropane system. This hypothesis was also used to ex- 
explain the similar relatively long wavelength of the 
absorption maximum of dimesitoylethylene. 

During the course of this work, a mechanism of cycli- 
zation of various precursors of 1,2-diaroylcyclopropanes 
has been evolved, These cyclizations usually involve the 
interactions of the following combinations: 

a) 1,3-diaroyl-1,3-dibromopanes and mercury- or 
zinc-potassium iodide mixture. 

b) 1,3-diaroyl-1-bromopropanes and alkali. 

It was postulated that these two reactions generate the 
same intermediate, the enolate of the 1,3-diaroyl-1-halo- 
propane, which can undergo an intramolecular nucleophilic 
displacement of halide (SNi) to form the cyclopropane sys- 
tem. As a consequence of this phase of the investigation, 
an easy and efficient synthetic approach to 1,2-diaroylcy- 
clopropanes has been developed, namely, treatment of an 
alkaline solution of 1,3-diaroylpropanes with iodine. 

A striking pinacol-type rearrangement of 1,2-di- 
(diphenylhydroxymethyl) cyclopropane has been found. The 
mechanism of this reaction and the proof of structure of 
the rearrangement product, 1,2,5,5-tetraphenyl-4-pentene- 
l-one, were fully described. 

166 pages. $2.20. Mic 57-3903 


STUDIES OF ALUMINUM CHLORIDE 
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(Publication No. 23,564) 


Clarence Rineheart Dick, Ph.D. 
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Seven para-substituted phenyl 2- (or 3-) halocarboxylic 
esters were prepared in yields ranging from 68 to 94 per 
cent. These new esters were treated with anhydrous 
aluminum chloride at 90-130° C. for 0.75 to 1.5 hours in 
order to effect the rearrangement to the corresponding 
2'-hydroxy-2- (or 3-) halophenones. Seven new ortho- 
ketophenols were synthesized in yields ranging from 43 to 
95 per cent. The 2-bromo analogs were obtained in 43 to 
61 per cent yields and the + -DEOMOR SOR ONOI were ob- 
tained in 93 to 95 per cent yields. 

Five 4,4'-negatively substituted benzenesulfonanilides 
were allowed to react with various allylic chlorides by 
three different methods: refluxing acetone-potassium 
carbonate; 0.1 N sodium ethoxide in ethanol; and 1.5 N 
aqueous sodium hydroxide at 43-45° C. Only 1.5 N aqueous 
sodium hydroxide was effective; higher concentrations 
causing hydrolysis, and lower concentrations reducing 
yields. No one method was responsible for the observed 
order of yields because all of the yields followed the same 
decreasing order: 4,4'-dichloro > 4'-chloro-4-nitro 4'- 
nitro-4-chloro, The yields of the N-allylated products 





were, on an average, as follows: 4,4'-dichloro, 95 per 
cent; 4'-chloro-4-nitro, 84 per cent; 4'-nitro-4-chloro, 
90 per cent. Fifteen new sulfonanilides were synthesized, 

The three methods of allylation employed were found to 
be quite general. However, on account of the water insolu- 
bility of high molecular weight chlorides, aqueous sodium 
hydroxide was ineffective. With less reactive chlorides 
such as the 1,1,1-trichloro-2-nonene, the acetone- 
potassium carbonate and ethanolsodium ethoxide methods 
were ineffective. To overcome the effects inherent in | 
these methods, the sodium salts of the benzenesulfonani - 
lides were added to the allylic chlorides in dimethylforma- 
mide, By this method, 1,1,1-trichloro-2-nonene and 4'- 
chloro-4-nitrobenzenesulfonanilide gave a 96 per cent 
yield. A limit of reactivity was reached when the sodium 
salt of 4'-nitro-4-chlorobenzenesulfonanilide failed to re- 
act with 1,1,1-trichloro-2-nonene even at 100° C. for 20 
hours in dimethylformamide, 

These findings were in agreement with the fact that the 
ionization constants determined for the various unallylated 
benzenesulfonanilides were found to follow the same de- 
creasing order as the yields of the corresponding N- 
allylated benzenesulfonanilides. Thus, the least basic ani- 
lide anion gave the lowest yields and the most basic, the 
highest yields. The data were in agreement in demonstrat- 
ing the electron density reduction effect of certain func- 
tional groups in the benzenesulfonanilide ring system. 
This effect was most pronounced when a nitro group was 
in the 4'- position. 

In contrast to the above, N-alkylbenzenesuLonamides 
were mixed with 1,1,3-trichloro-2-methylpropene in re- 
fluxing acetone-potassium carbonate and the sodium salts 
of the amides were mixed with the chloromethylpropene in 
dimethylformamide at 25-27 C. Regardless of the method, 
the yields of the N-dichloromethylallylated products fol- 
lowed the same increasing order: N-t-butyl < N-i-propyl 

N-ethyl < benzenesulfonamide. 

The ionization constants of the above N-alkylbenzene- 
sulfonamides and the solubilities of the potassium salts of 
the amides in acetone were determined. The apparent 
basicity of the amide anions and the solubilities of the 
salts favored an order opposite to that which was observed. 
A study of the structures of the amide anions revealed that 
the amide which gave the lowest yields had the most 
branched N-alkyl group and the amide giving the highest 
conversions had no N-substituent. It was therefore con- 
cluded that steric inhibition of the reaction site by the N- 
substituents was the principal cause of the observed order 
of yields. This represents the first time that any amides 
have been shown to exhibit steric hindrance of this type. 

The reactions of 1,1,3-trichloro-2-methylpropene with 
several ketoximes and aldoximes under alkaline conditions 
gave O-dichloromethylallyl ethers as the only products. 
No N-dichloromethylallylations occurred. Six new O- 
ethers were prepared. 80 pages. $2.00. Mic 57-3904 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 


2417 





ORGANOMETALLIC COMPOUNDS FROM ARYL 
HALIDES CONTAINING ETHER FUNCTIONS 


(Publication No. 23,327) 


Bernard Freedman, Ph.D. 
University of Illinois, 1957 


Treatment of o-methoxymethyphenyl bromides with n- 
butyllithium for a limited time has been found to be a suit- 
able method for preparing the corresponding phenyllithium 
compounds, By this procedure o-methoxymethyl-, 4-t- 
butyl-2-methoxymethyl-6-methyl- and 4-t-butyl-2,6- 
dimethoxymethylphenyllithium were prepared, These 
lithium compounds were isolated as the corresponding 
acids in yields of 34, 65 and 91%, respectively. The in- 
crease in the yields of acids would correspond to a de- 
crease in coupling. The aryllithium most hindered steri- 
cally is best able to resist coupling, while the least steri- 
cally hindered compound may couple extensively. 

Lithium metal has been found to be unsatisfactory for 
converting 0-bromobenzyl methyl ethers to the correspond- 
ing lithium derivatives. With the first two bromoethers 
lithium gave products arising from coupling, metalation 
and cleavage. The diether bromide failed to react under 
the same conditions. 

The entrainment method was required to prepare the 
Grignard reagent of 4-t-butyl-2-methoxymethyl1-6-methyl- 
bromobenzene. On the other hand, 4-t-butyl-2-(8-methoxy- 
ethyl-6-methylbenzyl chloride gave the organomagnesium 
compound in the normal manner. These ether containing 
Grignard reagents are capable of internal coordination; 
however, no evidence of unusual behavior was observed 
when these compounds were converted to the correspond- 
ing acids, The diether bromide was found to be unreactive 
toward magnesium under a wide variety of conditions. 
Similarly the diether iodide, prepared from the bromide by 
iodinating the aryllithium derivative, also failed to react 
with magnesium, This unreactivity may be due to steric 
hindrance. 

The bromoethers were prepared by the following pro- 
cedure. Conversion of 5-t-butyl-m-xylene to 4-t-butyl-2, 
6-dimethylbromobenzene by bromination was followed by 
treatment of the bromobenzene with N-bromosuccinimide. 
A mixture of 2-bromomethyl-4-t-butyl-6-methylbromo- 
benzene and 4-t-butyl-2,6-dibromomethylbromobenzene 
resulted; these bromides, though solids, were separated 
by distillation. Each was converted to the corresponding 
ether bromide by treatment with sodium methoxide. 

The benzyl chloride was synthesized as follows. The 
reaction between 5-t-butyl-m-xylene and N-bromosuccini- 
mide produced 3-bromomethyl-5-t-butyltoluene as the 
major product. When the Grignard reagent from this com- 
pound was treated with chloromethyl ether, 3-t-butyl-5- 
(8-methoxy)ethyltoluene was obtained as well as products 
formed by rearrangement, hydrolysis and coupling. Chlo- 
romethylation of the ether then afforded the benzyl 
chloride. 134 pages. $2.00. Mic 57-3905 
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The synthesis of an all-trans diene polymer, related in 
structure to balata, was undertaken in order to contribute 
to a study of the correlation of the physical properties with 
molecular structure of-hydrocarbon polymers. A properly 
designed diene was successfully obtained and polymerized 
as desired to give the first synthetic all-trans polymer. 

The initial synthetic approach to the obtaining of a cy- 
clic diene possessing one exocyclic and one endocyclic 
double bond was made through the catalytic dehydration of 
cis -hexahydrophthalyl alcohol (I), which was obtained by 
reduction of hexahydrophthalic anhydride (V). The yield of 
2-methyl-3-methylenecyclohexene (II) was quite low and 
all attempts to purify it sufficiently for polymerization 
met with failure. 

A second synthesis for the preparation of a similar 
diene, 3-methylenecyclohexene (III), proved successful. 
Cyclohexanone was formylated to yield 2-hydroxymethyl- 
cyclohexanone (X), which upon reduction with lithium 
aluminum hydride, gave three products, 1-cyclohexenyl- 
methanol (XIV), 2-methylenecyclohexanol (XV), and 2- 
hydroxymethylcyclohexanol (XVI). These were separated 
by fractional distillation and acetylated to yield 1-cyclo- 
hexenylmethyl acetate (XII), 2-methylenecyclohexyl 
acetate (XI), and 2-acetoxymethylcyclohexyl acetate (XIII) 
respectively. Each of these three esters was pyrolyzed to 
yield the desired diene III, which was cationically poly- 
merized to produce the all-trans poly-3-methylenecyclo- 
hexene (IV). 

The structure of the diene was proved by elemental an- 
alysis, infrared and ultraviolet absorption spectra and 
ozonolysis to formaldehyde and glutaric acid, The struc- 
ture of the polymer was supported by its infrared spec- 
trum. Its physical properties were studied in comparison 
with those of the related natural all-trans polymer, balata 
or gutta percha. 

An attempted synthesis of a heterocyclic diene, 4- 
methylene-2,3-dihydropyran (XVII), failed in the last step, 
pyrolysis of 5,6-dihydro-1,2-pyran-4-methyl acetate 
(XXVI). This ester was prepared in six steps starting with 
the condensation of ethyl malonate and £,f'-dichloroethyl 
ether (XIX) to give 4,4-dicarbethoxytetrahydropyran (XX), 
This diester either can be hydrolyzed and decarboxylated 
or pyrolyzed directly to yield tetrahydropyran-4-carboxylic 
acid (XVIII). A double bond was introduced into the pyran 
ring by the bromination of the acid chloride of XVIII in the 
alpha-position followed by dehydrobromination of the bro- 
moacid with an alcoholic potassium hydroxide solution to 
give 5,6-dihydro-1,2-pyran-4-carboxylic acid (XXIV). Re- 
duction of XXIV with lithium aluminum hydride produced 
5,6-dihydro-1,2-pyran-4-methanol (XXV) which was then 
acetylated to form 5,6-dihydro-1,2-pyran-4-methyl acetate 
(XXVI). 

Most likely the subsequent pyrolysis of XXVI failed to 
yield the diene XVII because the pyran ring was cleaved 
under the high temperature conditions of the reaction. The 
only identifiable products of pyrolysis were carbon dioxide, 
formaldehyde and acetic acid. 
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SYNTHESIS OF DEAZAPURINES 
AND DEAZAPTERIDINES 


(Publication No. 23,036) 


Bert Sorelle Gorton, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. William Shive 


The synthesis of 5-amino-7-hydroxyimidazo(b)pyridine 
(1-deazaguanine) from chelidamic acid is reported. Che- 
lidamic acid dihydrazide was converted to the diazide and 
then to diethyl 4-hydroxy-2,6-pyridinedicarbamate via a 
Curtius reaction. Nitration of the latter product followed 
by hydrolysis and reduction yielded 2,3,6-triamino-4- 
pyridinol which was finally formylated and cyclized to 
produce 1-deazaguanine. 

The synthesis of 5-amino-7-hydroxy-v-triazolo-(b) 
pyridine was accomplished by reaction of 2,3,6-triamino- 
4-pyridinol with nitrous acid to produce a diazonium salt 
which was cyclized under alkaline conditions. 

Two deazapteridines were prepared using 2,3,6- 
triamino-4-pyridinol as a common intermediate. Conden- 
sation with benzil produced 6-amino-8-hydroxy-2,3 -di- 
phenylpyrido-(2,3)pyrazine, while condensation with 2,3- 
dibromopropionaldehyde and L(+)-p-aminobenzoylglutamic 
acid produced 3-deazapteroylglutamic acid. The purifica- 
tion of the latter compound was accomplished by means of 
column chromatography using microbiological assay to 
follow the active fractions, 

Attempts to prepare 2-amino-4-hydroxy-7,8-dimethyl- 
pyrido(5,6-b)quinoxaline and 8-deazapteroylglutamic acid 
gave reaction mixtures which possessed no biological ac- 
tivity. 

Both 1-deazaguanine and 3-deazapteroylglutamic acid 
were toxic to several organisms. The inhibition by 1- 
deazaguanine of the growth of Lactobacillus casei and 
Leuconostoc dextranicum 8086 was reversed in a competi- 
tive manner with guanine as well as by hypoxanthine, 
xanthine, and adenine, The inhibition by 3-deazapteroyl- 
glutamic acid of the growth of Lactobacillus casei and 
Leuconostoc mesenteroides was reversed in a competitive 
manner by folic acid. 76 pages. $2.00. Mic 57-3907 














THE SYNTHESIS OF SOME IMIDAZOPYRIDINES 
AND PYRIDOTRIAZOLES AS POTENTIAL 
ANTIMETABOLITES 


(Publication No. 23,599) 


Harold Graboyes, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Allan R. Day 


The work described herein was undertaken to prepare 
some imidazopyridines and pyridotriazoles which might be 
useful as antimetabolites. 

This work can be conveniently be subdivided into four 
main parts: (1) Preparation of 6-bromoimidazo-|b]-pyri- 
dine, 6-bromopyrido-[2,3-d]|-v-triazole, and methyl sub- 
stituted imidazo-[b]|-pyridines and pyrido-[2,3-d]-v- 
triazoles; (2) Preparation of imidazo-[b ]-pyridine-6- 





sulfonic acid, pyrido-[2,3-d] -v-triazole-6-sulfonic acid, 
and derivatives thereof; (3) Preparation of 5-hydroxyi- 
midazo-|[b]|-pyridine and 5-hydroxypyrido- [2,3-d |-v-tria- 
zole; (4) Preparation of 7-aminoimidazo-[c]-pyridine and 
7-aminopyrido- [3,4-d] -v-triazole. 

Part 1. 2-Aminopyridine was brominated in absolute 
ethanol to yield 2-amino-5-bromopyridine, This com- 
pound was nitrated in concentrated sulfuric acid and then 
reduced with anhydrous stannous chloride in concentrated 
hydrochloric acid to produce 2,3-diamino-5-bromopyridine. 
This diamine was treated with formic acid and nitrous 
acid to produce 6-bromoimidazo-|b|-pyridine and 6 - 
bromopyrido-|[2,3-d]-v-triazole respectively. In a similar 
manner 2-amino-4-methylpyridine was converted to 6- 
bromo-7-methylimidazo-|[b]-pyridine and 6-bromo-7- 
methylpyrido- [2,3-d]|-v-triazole and 2-amino-6-methyl- 
pyridine was converted to 5-methyl-6-bromoimidazo- [b ]- 
pyridine and 5-methyl-6-bromopyrido-[2,3-d]-v-triazole. 
Similarly 2-amino-4,6-dimethylpyridine was converted to 
5,7-dimethyl-6-bromoimidazo-[b]-pyridine and 5,7- 
dimethyl-6 -bromopyrido- [2,3-d|-v-triazole. 

These brominated compounds were readily debromi- 
nated to yield the halogen-free derivatives by catalytic 
methods in dilute base using a combination of platinum and 
palladium catalysts. 

Part 2. The sulfonation of 2-aminopyridine yielded 2- 
aminopyridine-5-sulfonic acid. This compound was ni- 
trated with fuming nitric acid in concentrated sulfuric 
acid and then reduced with stannous chloride to produce 
2,3-diaminopyridine -5-sulfonic acid. Treatment of this 
diamine with formamide and nitrous acid produced imidazo- 
[b] -pyridine -6-sulfonic acid and pyrido- [2,3-d]-v-tria- 
zole-6-sulfonic acid respectively. The corresponding 
amides of these acids were produced by making 2-amino- 
3-nitropyridine-5-sulfonamide from the corresponding 
sulfonic acid, then reducing, and finally effecting ring 
closure. 

Part 3. 2,6-Diaminopyridine was nitrosated to give 2, 
§6-diamino-3-nitrosopyridine, Catalytic reduction of this 
compound yielded 2,3,6-triaminopyridine which was stabi- 
lized by making the sulfate or hydrochloride salt, 5- 
Aminoimidazo-(b)-pyridine was produced by treating the 
triamine with formic acid. Diazotization of this amino- 
imidazole in dilute sulfuric acid produced 5-hydroxyimid- 
azo-|b|-pyridine. Treatment of 2,3,6-triaminopyridine 
with 2 moles of nitrous acid gave 5-hydroxypyrido-[2,3-d] 
-v-triazole. 

Part 4. 4-Aminopyridine was nitrated to produce 4- 
amino-3,5-dinitropyridine, Reduction of this compound 
with ammonium polysulfide yielded 3,4-diamino-5-nitro- 
pyridine. Treatment of this diamine with formic acid and 
nitrous acid produced 7-nitroimidazo-|c]|-pyridine and 7- 
nitropyrido - [3,4-d]|-v-triazole. These compounds were 
readily reduced with stannous chloride to give the corre- 
sponding amino compounds. 3,4,5-Triaminopyridine was 
prepared by catalytically reducing 3,4-diamino-5-nitro- 
pyridine. This triamine readily yielded 7-aminoimidazo- 
[ c] -pyridine upon treatment with formic acid. 

Conclusions. Several imidazopyridines and pyridotria- 
zoles containing substituents which are found in naturally 
occurring compounds have been prepared as potential 
growth inhibitors of these compounds, Preliminary tests 
have indicated that these compounds may possess some 
physiological activity. 
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The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 


2419 





STUDIES ON THE a-D-(1—+6) LINKAGE 
IN CARBOHYDRATES: I, TETRAACETATES 
OF D-GALACTOSE. Il, ATTEMPTED PROOF 

OF STRUCTURE OF ISOMALTOSE. 


(Publication No. 21,440) 


Masahiro Inatome, Ph.D. 
The Ohio State University, 1956 


I. TETRAACETATES OF D-GALACTOSE 

An attempt was made to prepare 1,2,3,4-tetra-O-acetyl- 
B-D-galactopyranose by treatment of 2,3,4-tri-O-acetyl- 

a -D-galactopyranosyl chloride, obtained by the action of 
titanium tetrachloride, containing a small amount of 
ethanol, on 1,6-anhydro2,3,4-tri-O-acetyl-8-D-galactopy- 
ranose in the presence of mercuric acetate and anhydrous 
acetic acid, Instead of the desired compound, two isomeric 
tetraacetates of D-galactose (isomer A and isomer B) were 
obtained, The physical properties of isomer (A) are: 

m.p. 138-138.5°C. and [a] *°D +37° (c 3.2, chloroform). 
Those of isomer (B) are: m.p. 140-141.5°C. and [a] **D 
+25.5° (c 2.94, chloroform). 

It was possible to isomerize isomer (A) into isomer (B) 
in a slightly alkaline medium. Since an acyl migration 
under an alkaline condition is toward carbon 6, the free 
hydroxyl group on isomer (B) must be on a carbon atom 
nearer to the anomeric carbon atom than the free hydroxyl 
group of isomer (A). Mild acetylation of both isomers 
yielded 8-D-galactopyranose pentaacetate of established 
structure. Both isomers, then, undoubtedly contain the 
pyranose ring. 

Methylation of the isomers with silver oxide and 
methyl iodide yielded 1,2,4,6-tetra-O-acetyl-3-O-methyl- 
6-D-galactopyranose; m.p. 119-120°C., [a]*°D +40.8° (c 
3, chloroform), The product was identified by deacetylat- 
ing it to 3-O-Methyl-D-galactose (m.p. 146-148°C.), a 
compound previously prepared by Reber and Reichstein. 
As 1,2,4,6-tetra-O-acetyl-3-O-methyl-8-D-galactopyran- 
ose was obtained from both isomers under conditions 
which may cause migration of acyl groups, positions 1 and 
2 would seem to be eliminated as positions for the unsub- 
stituted hydroxyl in both isomers, since the vacated hy- 
droxyl group should have the lowest possible ordinal po- 
sition. 

Isomer (A) was converted to a tetra-O-acetyl-O-p- 
toluenesulfonyl-8-D-galactopyranose; m.p. 154-155°C., 
[a] *° D +43.1° (c 3, chloroform). Its physical properties 
differed from the known 1,2,3,4-tetra-O-acetyl-6-O-p- 
toluenesulfonyl-8-D-galactopyranose. It was treated with 
an anhydrous acetic acid solution of hydrogen bromide, and 
the resulting product was reacted with methyl alcohol and 
silver carbonate to yield a methyl tri-O-acetyl-O-p- 
toluenesulfonyl-8-D-galactopyranose; m.p. 129-130°C., 
[a] 7° D 424.7 (c 3, chloroform). This derivative was not 
identical with the known amorphous methyl] 2,3,4-tri-O- 
acetyl-6-O-p-toluenesulfonyl-8-D-galactopyranose of 
[a] *°D +2.5" (c 1, chloroform). 

Several attempts to prepare the 6-O-triphenylmethyl 
derivative of isomer (A) were unsuccessful, This and the 
above results indicate that the primary hydroxyl group of 
isomer (A) is not free but is blocked by an acetyl group. 

The above experiments and arguments indicate that 
isomer (A) is probably 1,2,3,6-tetra-O-acetyl-8-D-galacto- 
pyranose, and that isomer (B) is very probably 1,2,4,6- 
tetra-O-acetvl-8-D-galactopyranose. 





Il, ATTEMPTED PROOF OF STRUCTURE OF ISO- 

MALTOSE 

An attempt was made to obtain a confirmatory proof of 
the structure of isomaltose, which is believed to be 6-O- 
a-D-glucopyranosyl-D-glucose. Since gentiobiose is 
known to be 6-O-8-D-glucopyranosyl-D-glucose, the 
scheme of investigation was to obtain identical products 
from the hydrolyzates of hepta-O-methyl-gentiobiose 
phenylosotriazole and hepta-O-methyl-isomaltose phenyl- 
osotriazole, 

Isomaltose phenylosotriazole (m.p. 170-173°C.) and 
gentiobiose phenylosotriazole (m.p. 75-81°C.) were pre- 
pared according to known methods. These two osotriazoles 
were methylated with methyl iodide and silver oxide in N, 
N-dimethylformamide. 2,3,4,6-Tetra-O-methyl-D-glucose 
was obtained from the hydrolyzate of hepta-O-methyliso- 
maltose phenylosotriazole. The other hydrolytic product, 
after conversion to the 3,5-dinitrobenzoate derivative, 
could not be obtained in crystalline form from either hy- 
drolyzate. 122 pages. $2.00. Mic 57-3909 


Abstract published by special arrangement with The 
Ohio State University. 


I, SYNTHESIS OF METHYL 
BENZO(c) PHENANTHRENES. 
Il. ALKALOIDS OF HOLARRHENA 
ANTIDYSENTERICA., 


(Publication No. 23,134) 


Alyn William Johnson, Ph.D. 
Cornell University, 1957 


I, A new synthesis of both partially reduced and sterically 
hindered methyl benzo(c)phenanthrenes was devised based 
on the readily available starting material, B-methallylsuc- 
cinic anhydride (XII). When condensed with benzene in the 
presence of aluminum chloride, the anhydride formed 
three products, the keto acid a -(8-methyl-f-phenylpropyl) 
-B-benzoylpropionic acid (XIII), the tetralone acid 4,4- 
dimethyl-1-tetralone-2-acetic acid (XIV) and the cyclo- 
hexenone acid 1-methyl-5-carboxycyclohexen-3-one (XV). 

The keto acid (XIII) was reduced to the corresponding 
butyric acid, cyclized to a mixture of tetralones and then 
reduced with lithium aluminum hydride to a mixture of 
tetralols. The tetralols were cyclodehydrated to a gem- 
dimethyl hexahydrobenzo(c)phenanthrene (XXXVI), which 
was dehydrogenated to 5,5-dimethyl-5,6-dihydrobenzo(c) 
phenanthrene (XXXVII). The use of more severe dehydro- 
genating conditions afforded 5-methylbenzo(c)phenanthrene 
(XXXVIII). 

The anhydride (XII) was condensed with benzene in 
the presence of antimony pentachloride to afford the 
keto lactone a -phenacyl- ¥-methyl- ¥ -valerolacetone 
(XXIII) which was in turn condensed with benzene in the 
presence of aluminum chloride to afford the keto acid 
(XIII). 

The tetralone acid (XIV) was condensed with phenyl- 
magnesium bromide and the resultant lactone was reduced 
to 4,4-dimethyl-1-phenyltetralin-2-acetic acid (XLI). This 
acid was cyclized to the keto hexahydrobenzo(c)phenan- 
threne (XXXVIa). 
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The cyclohexenone acid (XV) was formed from an in- 
tramolecular acylation of the anhydride (XII) as evidenced 
by the fact that it could be prepared in the absence of 
benzene, 

The keto acid (XIII) was treated with methylmagnesium 
iodide and the resultant lactone was reduced catalytically 
to 2-(2-methyl-2-phenylpropyl)-4-phenylpentanoic acid 
(XLII). The latter was cyclized to the corresponding tetra- 
lones and these were converted to 5,5,8-trimethyl-5,6- 
dihydrobenzo(c)phenanthrene (XLVI) and 5,8- dimethy]- 
benzo(c)phenanthrene (XLVIII). 

The keto lactone (XXIII) was reduced and the product 
was condensed with p-xylene to afford 2-(2-methyl-2-p- 
xylylpropyl)-4-phenylbutanoic acid (LX). The latter was 
cyclized to the corresponding tetralones which were con- 
verted to 1,4,5,5-tetramethyl-5,6 -dihydrobenzo(c)phenan- 
threne (LXII) and 1,4,5-trimethylbenzo(c)phenanthrene 
(LX). 


Il, A new isolation procedure, involving extensive column 
chromatography with an alumina adsorbent, was applied to 
the alkaloids of Holarrhena antidysenterica. The proce- 
dure was of such a nature that it may be repeated with 
confidence. 

The alkaloids conessine, conimine, conessidine, con- 
kurchine and isoconessimine were isolated and identified. 
In addition, three unidentified alkaloids, code-numbered 
3(2), 37(2)-1 and 81(4), were isolated and characterized. 

Through the use of sample 3(2), which appeared to be 
an impure sample of trimethylconkurchine, and informa- 
tion in the literature, additional evidence was presented 
both for and against the individuality and/or existence of 
the alkaloid. 

A new alkaloid, sample 41(2), was isolated and charac- 
terized, It possessed a very high melting point, R; value 
and optical rotation and strong double bond absorption in 
the infrared region. It analyzed for Co2.H34_3Nz and pos- 
sessed physical properties different from any known 
Holarrhena alkaloid. 

Molecular rotation data were presented to support the 
postulated epimeric relationship of conessine and hetero- 
conessine. 

Conessine was oxidized with mercuric acetate to afford 
a mixture of 4*-conessine and probably trimethylconk- 
urchine, 

Conessine was nitrated to nitroconessine, which was 
reduced and hydrolyzed to 6-ketodihydroconessine, iden- 
tified by molecular rotation data. Hence Bertho’s formu- 
lation for conessine, containing a A’ ® double bond, was 
eres and evidence was provided for the presence of 

double bond required by Haworth’s formulation for 
conessine., 169 pages. $2.25. Mic 57-3910 


ATTEMPTED SYNTHESIS OF 
o-DI-t-BUTYLBENZENE 


(Publication No. 20,693) 


Gerald Roy Kahle, Ph.D. 
The Ohio State University, 1956 


cis-Di-t-butylethylene’ is the only reported compound 
of proven structure which contains t-butyl groups in a cis- 





configuration on a double bond. No ortho-di-t-butyl aro- 
matic compound of proven structure has ever been re- 
ported. Several attempts to prepare homomorphs” of o- 
di-t-butyl-benzene have been unsuccessful. The purpose 
of this work was to investigate a synthesis of o-di-t-butyl- 
benzene, starting with dipivoloyl, a compound containing 
t-butyl groups on adjacent carbons, and extending the car- — 
bon skeleton at each of the carbonyls to give a di-substituted 
adipate. It was then hoped to cyclize the adipate to a 1,2- 
di-t-butyl cyclohexane derivative followed by aromatization 
to the desired o-di-t-butylbenzene. 

The reaction of ethoxyethynylmagnesium bromide and 
lithium ethoxyacetylide on dipivaloyl and subsequent iso- 
merization of the yne-ol gave cis-ethyl 8-t-butyl-f-tri- 
methylacetylacrylate. No di-condensation product was 
isolated. A reformatsky reaction of ethyl bromoacetate 
and dipivaloyl and subsequent dehydration gave the same 
cis-acrylate. Attempts to react the cis-acrylate with an- 
other mole of ethoxyacetylide anion failed. The double 
bond of the acrylate was reduced and the resultant ethyl 
B-t-butyl-8-trimethylacetylpropionate also failed to react 
with ethoxyacetylide anion or with zinc and ethyl bromo- 
acetate to give the di-condensation product. 

The cis-configuration of cis-f8-t-butyl-8-trimethylace- 
tylacrylic acid obtained from the isomerization of the yne- 
ol, the product of condensation between dipivoloyl and 
ethoxyethynylmagnesium bromide, was proven by the prep- 
aration of the two possible isomeric esters, the normal 
(open-chain) ester, and the pseudo (cyclic) ester. The 
equilibrium position between the cyclic and open-chain 
forms of the acid in 95 per cent ethanol was determined by 
an ultraviolet absorption study. The hydroxy-lactone form 
was present in the highest percentage, 57 per cent. 

Ethyl t-butylcyanoacetate was heated with acetyl perox- 
ide. The product analyzed correctly for the dimer formu- 
lation, but the structure was not rigorously proven. 
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THE STEREOSPECIFIC REDUCTION 
OF a-ACYLAMINO KETONES 


(Publication No, 23,270) 


Theodore Katz, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor E, Wilkins Reeve 


The stereochemistry of the reduction of various a - 
acylamino ketones with sodium borohydride is described. 
Ethyl a -acetamidoacetoacetate and ethyl a -benzamidoace- 
toacetate produced compounds upon reduction which exist 
predominately in the erythro configuration whereas a - 
acetamidoacetoacetonitrile produced a compound upon re- 
duction which exists predominantly in the threo configura- 
tion. A discussion of these results is included in an 
attempt to correlate them with the rule of asymmetric in- 
duction which was proposed by D. J. Cram. The reaction 
of a -acetamidoacetoacetanilide with sodium borohydride 
produced glycine, which suggested that carbon-carbon 
bond cleavage had occurred between the alpha and beta 
carbon atoms. : 

The synthesis of ethyl a-mesitamidoacetoacetate, ethyl 
@-pivalamidoacetoacetate, ethyl a -benzenesulfonamido- 
acetoacetate and ethyl a -acetamido-a -benzenesulfonylace- 
toacetate was attempted. These compounds could not be 
prepared by the methods which had been reported in the 
literature for the preparation of similar compounds. A 
discussion of some of the difficulties encountered in at- 
tempting to synthesize them is included. They were de- 
sired in order to provide additional evidence for the con- 
clusions reached from a consideration of the configurations 
of the products which were obtained upon the reduction of 
ethyl a -acetamidoacetoacetate, ethyl a -benzamidoaceto- 
acetate and a@ -acetamidoacetoacetonitrile. 

The catalytic hydrogenation of a -acetamidoacetoacet- 
anilide and a -acetamido-N-o-tolylacetoacetamide was 
carried out using Raney cobalt as the catalyst. No evidence 
for the desired reaction was obtained when cobalt polysul- 
fide was used as the catalyst for the hydrogenation. When 
the N-substituted a -amino-8-hydroxy butyramides which 
were produced by the catalytic reductions with hydrogen 
over Raney cobalt catalyst were hydrolyzed, a mixture of 
DL-threonine-DL-allothreonine was obtained which was 
richer in DL-threonine, Hydrogenation of a -acetamido- 
acetoacetanilide with hydrogen over Raney cobalt catalyst 
followed by hydrolysis gave a 60% yield of a mixture of 
DL-threonine - DL-allothreonine which contained 56%.of 
DL-threonine. 

A procedure is described which is suitable for the large 
scale preparation of a -acetamidoacetoacetanilide. The 
reaction of acetoacetanilide in acetic acid with sodium ni- 
trite in water produced a -oximinoacetoacetanilide which 
was reduced with zinc in the presence of glacial acetic 
acid and acetic anhydride to produce the a -acetamidoaceto- 
acetanilide, The a -acetamidoacetoacetanilide is a better 
intermediate for the preparation of DL-threonine - DL- 
allothreonine mixtures than a -acetamido-N-o-tolylaceto- 
acetamide or ethyl a@-acetamidoacetoacetate since these 
compounds are more difficult to isolate. 

73 pages. $2.00. Mic 57-3912 





REACTIONS IN BRIDGED POLYCYLIC SYSTEMS. 
SECTION I - THE BROMINATIVE 
DECARBOXYLATION OF THE SILVER SALTS OF 
CARBOXYLIC ACIDS. SECTION II - THE 
LABELING OF THE ALDRIN SKELETON WITH 
CARBON-FOURTEEN. 


(Publication No. 22,618) 


Robert Eugene Krall, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Stanley J. Cristol 


The information found in chemical literature concern- 
ing the halogenative decarboxylation of silver salts of car- 
boxylic acids is confusing. The reaction has been reported 
to yield halides with retention of configuration, inversion 
of configuration and complete racemization from optically 
active acid silver salts. Mechanisms have been proposed 
which involve free-radical chains, free carbanions, con- 
certed rear-side electrophilic displacement, concerted 
rear-side radical displacement, an ionic cyclic transition 
state and a radical pair held together in a cage of solvent 
molecules. Three different intermediates have been iso- 
lated which are probably concerned with the fate of the 
reaction, 

We have studied the reaction with a pair of bromides 
which are quite inert. The two epimeric bromides show 


no tendency to epimerize under reaction conditions. Also, 


racemization of the alkyl group by the reaction intermedi- 
ate would produce preferentially one epimer, the exo bro- 
mide, 

The concentrations of the reaction mixtures were varied. 
The increase in the relative yield of the product of inver- 
sion as the concentration became higher has lead us to 
postulate a rear-side displacement for a portion of the re- 
action. Absence of free-radical chain mechanisms under 
normal conditions suggests that this reaction may be an 
electrophilic displacement. 

A mechanism involving solvent cage holding a radical 


pair together by collision of the radicals with the solvent 


molecules was also supported by the results of these ex- 
periments. Some reaction capable of yielding primarily 
retention of configuration was needed to explain product 
distribution. The evidence for such an intermediate in 
other similar studies is good. The product distribution of 
our bromides especially under the influence of initiator 
and inhibitor would lend support to such an intermediate. 

Thus we have postulated that the Hunsdiecker reaction 
proceeds primarily by two reaction paths simultaneously. 
Under the effect of a chain initiator a third source of alkyl 
bromide may arise via a free alkyl radical. 

A second project was to attempt to label the insecticide 
“aldrin” with carbon-fourteen. Aldrin is the trade name 
given to 1, 2, 3, 4, 10, 10-hexachloro-1, 4, 4a, 5, 8, 8a- 
hexahydro-1, 4, -endo-exo-5, 8-dimethanonaphthalene. 
Two synthetic routes were investigated both of which began 
with labeled acetylene. 

The chlorination of acetylene can produce tetrachloro- 
ethane under the proper conditions. Dehydrochlorination 
will yield trichlorethylene. A Prins condensation in car- 
bon tetrachloride with trichloroethylene produces octa- 
chlorocyclopentene which can be pyrolized to hexachloro- 
cyclopentadiene, A Diels-Alder reaction between 
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bicycloheptadiene and hexachlorocyclopentadiene would 
give aldrin. 

The second synthesis of aldrin started with the addition 
of one mole of hydrogen bromide to acetylene to give vinyl 
bromide, Then a Diels-Alder reaction with cyclopenta- 
diene gave dehydronorbornyl bromides. A second Diels- 
Alder reaction with hexachlorocyclopentadiene formed 
aldrin hydrobromides. Dehydrobromination produced 
aldrin. 

These two synthesis were scaled down to about one 
millimole quantities. In these concentrations no radioac- 
tive aldrin could be obtained. 

196 pages. $2.55. Mic 57-3913 


PREPARATION AND REACTIONS OF ORGANIC 
DISULFIDES WITH LEAD TETRAACETATE 
AND OTHER SUBSTANCES 


(Publication No. 24,178) 


John E. Lawson, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Lamar Field 


Di-p-tolyl disulfide and lead tetraacetate do not react 
in benzene solution either at room temperature or under 
reflux. Lead tetraacetate does not act upon diphenyl di- 
sulfide in refluxing acetic acid during four hours. Di-n- 
pentyl disulfide was recovered in 72% yield after being 
treated for four hours at 93° with lead tetraacetate in gla- 
cial acetic acid; after forty-four hours in refluxing acetic 
acid, the same disulfide was recovered in 59% yield. 

Ten thiols of varying structural type were oxidized to 
the corresponding disulfides in benzene or acetic acid so- 
lution by means of lead tetraacetate, an oxidizing agent 
heretofore used in only one isolated instance to accom - 
plish this type of transformation. The disulfides were ob- 
tained in yields ranging from poor to excellent. Those 
disulfides obtained by this method, together with the yields 
realized are as follows: di-n-pentyl (83%); diisopropyl 
(71%); di-t-butyl (34%); dibenzyl (80%); diphenyl (88%); 
2,2'-dicarboxydiphenyl (95%); 2,2'-diaminodiphenyl (21%); 
bis-(2-benzothiazolyl) (81%); diacetyl (45%); and 2,2'- 
dihydroxydiethyl (91%). The identity of the disulfides was 
established by comparison of their physical properties 
either directly with those of known specimens or with val- 
ues recorded in the literature. For the 2,2'-dihydroxy- 
diethyl disulfide, analyses, a solid derivative, and infrared 
data were obtained also. 

No formaldehyde was detected during the oxidation of 
2-mercaptoethanol to 2,2'-dihydroxydiethyl disulfide by 
lead tetraacetate. A study of the action of lead tetraace- 
tate on a@-thioglycerol did not prove rewarding because of 
the apparently polymeric nature of the product, except that 
in this instance, formaldehyde was formed. Lead tetra- 
acetate quantitatively oxidizes thiophenol to diphenyl di- 
sulfide in the presence of pinacol if the competition is al- 
lowed to proceed in benzene, In benzene containing . 
twenty-five mole per cent of methanol, the same reactants 
produce diphenyl] disulfide in only 79% yield, glycol cleav- 
age being assumed responsible for consumption of the re- 
maining tetraacetate. 





The stoichiometry of the oxidation of thiols to disulfides 
by lead tetraacetate was revealed by determining iodimet- 
rically the amount of tetravalent lead remaining after thio- 
phenol and @ -toluenethiol had been oxidized in the presence 
of an excess of the tetraacetate. The disulfides were iso- 
lated quantitatively in each instance. The oxidation reac- 
tion, therefore, can be represented by the following equa- 
tion: 

2 R-SH + Pb(OCOCH;)4———> R-SS-R + Pb(OCOCHs)2 + 2 HOCOCHs 


Di-n-pentyl disulfide reacts with lead tetraacetate in 
chloroform solution to give a cleavage product previously 
unknown, The constitution of this substance is not known 
with certainty, but it is probably n-pentylsulfeny! acetate, 
n-Cs Hi1-S-O-COCH3s. The substance contains Sulfur, boils | 
at a temperature lower than that of the parent disulfide, 
has an ester-like odor, and responds positively to a test 
for esters. The experimentally determined molecular 
weight and molar refraction are in harmony with the val- 
ues calculated for the sulfenyl acetate. Two solid degrad- 
ative products have been prepared. These provide evi- 
dence in support of the proposed structure given above. 

The conversion and yield of this product have been im- 
proved to 73% by means of a series of exploratory reac- 
tions. Studies of this compound and of the cleavage proc- 
ess are being continued in this laboratory. 

Di-n-pentyl disulfide does not react with piperidine at 
a temperature of 115° during twenty-four hours. These 
same reagents also do not react in the presence of anhy- 
drous aluminum chloride when the mixture is heated to 
127°, then stirred at room temperature for seventeen hours. 
Dibenzyl disulfide does not react with benzylamine upon 
heating a solution of the two in benzene at the reflux tem- 
perature for forty-eight hours. 

A compound believed to be hexachlorodimethyl disulfide 
was formed in 6.5% yield by the action of sodium iodide on 
perchloromethyl mercaptan in acetone solution. The al- 
leged disulfide reacted violently with piperidine, but only 
after standing inactive with the amine for thirty minutes. 
The nature of this reaction is unknown. 

87 pages. $2.00. Mic 57-3914 


SYNTHESIS OF NEUROMUSCULAR BLOCKING 
AGENTS RELATED TO SUCCINYLCHOLINE 


(Publication No, 23,239) 


Kenneth T. Mecklenborg, Ph.D. 
University of Cincinnati, 1957 


Neuromuscular blocking agents (muscle relaxants, 
curares) are a class of drugs used in modern anesthesiol- 
ogy as an aid to surgery. These agents act at the myo- 
neural junction (i. e., where the nerve ending meets the 
muscle surface) blocking motor impulses and, thus, caus- 
ing relaxation of skeletal muscle (paralysis). Although the 
value to surgery of such agents cannot be overemphasized, 
neuromuscular blocking agents demonstrate various detri- 
mental side effects, the worst of which is respiratory de- 
pression caused by paralysis of the thoracic muscles. As 
yet this side effect can only be overcome by artificial 
respiration. 

Among other undesirable side effects is one that arises 
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from the type of curare employed. From a consideration 
of the mode of action of curares two types are recognized: 
non-polarizing and depolarizing. The action of non- 
polarizing agents can be antagonized by cholinesterase in- 
hibitors, whereas the action of depolarizing agents is not 
antagonized by cholinesterase inhibitors, but is, in fact, 
potentiated. Therefore, for reasons of safety to the patient 
a non-polarizing agent is to be preferred. 

This research was carried out to find a more practical 
neuromuscular blocking agent. Succinylcholine, which is 
used world-wide, 


X"(CHs)3N*CH2 CH, OOCCH; CH, COOCH2CH2 N(CHs)3 ~X 
succinylcholine 


has the worthwhile properties of being quite potent and 
having a short duration of action. However, this agent is 
depolarizing, and, thus, not antagonized by cholinesterase 
inhibitors. Randall et al (J. Pharmacol. Exptl. Therap. 
105, 16 (1952)) have shown, in one case, that by replacing 
an N-methyl group of succinylcholine with a p-nitrobenzyl 
group, the resulting derivative became non-polarizing, but 
showed only one-eighth the potency of succinylcholine. 
This course of procedure, i. e., the introduction of “bulk” 
to the succinylcholine molecule, has been followed and ex- 
tended in the present research. 

Two sites in the succinylcholine molecule were chosen 
for the introduction of bulk: on the nitrogen atoms and on 
the acid moiety. The introduction of bulk on the nitrogens 
followed two courses. The first course involved what can 
be considered a replacement of an N-methyl group by a 
larger group to yield compounds of the formula, _ 

(CH. COOCH2CH2 Nt+(CHs)2RX~)2. Compounds of this type 
that were prepared were where RX = benzyl iodide, p- 
nitrobenzyl bromide, B-phenylethyl bromide, (1-naphthy]) 
methyl iodide, and phenyl iodide. Compounds attempted 
were where RX = p-toluenesulfonyl chloride, cyclopentyl 
bromide, cyclohexyl chloride, isopropyl iodide, and tert- 
butyl iodide. The attempted preparation where RX = tert- 
butyl iodide gave the derivative where RX = HI. In the 
second course derivatives containing the nitrogen as part 
of a ring system were prepared of the formula 
(CHzCOOCH2CHz2RtI-). Compounds of this type that were 
prepared were where R = pyridine, N-methyl pyrrolidine, 
N-methyl piperidine, and N-methyl-1,2,3,4-tetrahydroiso- 
quinoline. Compounds attempted were where R = N- 
methyl-1,2,3,4-tetrahydroquinoline, 6-methoxy-N-methyl- 
1,2,3,4-tetrahydroquinoline, and N-methylindoline. Two 
other derivatives of this type prepared where the ring in- 
cludes part of the alcohol moiety were the succinyl esters 
of 3-hydroxypyridine methiodide and 2-hydroxymethylpyri- 
dine methiodide, 

_ The introduction of bulk on the acid moiety led to com- 
pounds that may be considered as choline esters of dibasic 
acids. Compounds of this type prepared were where the 
acids were £-truxinic acid, a-phenylsuccinic acid, 2,5- 
diphenyladipic acid, the meso and racemic forms of 2,5- 
diethyladipic acids, and a-methylsuccinic acid. The de- 
rivatives obtained from the meso and racemic forms of 2, 
9-diethyladipic acids appeared to be identical. The com- 
pound where the acid was 9,10-dihydro-9,10-phenanthrene 
dicarboxylic acid was not prepared because the acid itself 
could not be prepared, 

Two interesting side products were obtained during the 
course of this research. A compound having the empirical 








formula, Ci2HisIN2O2, was isolated in the preparation of 
the methiodide of 3-hydroxypyridine. From chemical and 
spectral evidence this compound has been shown to be of 
the following structure: 


The other compound is derived, in some manner, from the 
methiodide of 2-pyridylmethanol, but as yet has not been 
identified, 127 pages. $2.00. Mic 57-3915 


THE SYNTHESIS OF SOME ATOM-BRIDGED 
BICYCLIC TERTIARY AMINES AND THE COURSE 
OF THEIR OXIDATION BY MERCURIC ACETATE 


. (Publication No. 23,360) 


Duane Francis Morrow, Ph.D. 
University of Tlinois, 1957 


Although the limitation in ring size necessary to ac- 
commodate a carbon-carbon double bond at the bridgehead 
of an atom -bridged bicyclic ring system has been well es- 
tablished, the application of Bredt’s rule to the possibility 
of the formation of a similarly placed carbon-nitrogen 
double bond has not been studied as extensively. Since a 
comparison of the spatial geometry of these two types of 
double bond would be of interest, it was decided to study 
the application of Bredt’s rule to carbon-nitrogen double 
bonds and to determine the minimum ring size necessary 
to accommodate such a double bond at the bridgehead of an 
atom -bridged bicyclic system. 

It is known that a saturated tertiary amine with at least 
one tertiary hydrogen atom adjacent to the nitrogen atom 
is easily oxidized to an a ,f-unsaturated amine by warm- 
ing with mercuric acetate in aqueous acetic acid solution, 
and the enamine thus produced is easily converted to a 
ternary iminium salt (~C=N_) by treatment with a mineral 
acid, Therefore, if a model series of saturated bicyclic 
tertiary amines of increasing ring size with the nitrogen 
atom either at the bridgehead or adjacent to it were synthe- 
sized and the courses of mercuric acetate oxidation of 
these amines were studied and compared, at the minimum 
ring size necessary to accommodate a bridgehead carbon- 
nitrogen double bond, desaturation should be effected by 
mercuric acetate to produce a ternary iminium grouping 
at the bridgehead, 

N-Methylgranatanine was synthesized by a Wolff- 
Kishner reduction of pseudopelletierine, which was in turn 
synthesized by a Robinson-Schopf condensation of acetone- 
dicarboxylic acid, methylamine, and glutaraldehyde. The 
homologous 10-methyl-10-azabicyclo[4. 3.1] decane was 
synthesized similarly by a Wolff-Kishner reduction of 10- 
methyl-10-azabicyclo [4.3.1] -decan-8-one, produced 
from acetonedicarboxylic acid, methylamine, and adipal- 
dehyde, The synthesis of 11-methyl-11-azabicyclo [5. 3. 1] 
hendecan-4-orie was effected by a Knoevenagel condensa- 
tion of malonic acid and pyridine -2 ,6-dicarboxaldehyde, 
followed by a sequence of catalytic reduction of the 
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resulting diacrylic acid, methylation with formaldehyde- 
formic acid, esterification, and Dieckmann ring closure, 
with hydrolysis and decarboxylation. The aminoketone thus 
produced exhibited strong transannular N-C,,, interaction, 
as evidenced by its infrared and ultraviolet absorption 
spectra and its abnormally high dipole moment. A Wolff- 
Kishner reduction of this aminoketone yielded 11-methyl- 
11-azabicyclo [5, 3.1] hendecane. 

2-Methyl-1-azabicyclo [4. 3. 1]decan-3-one was synthe- 
sized from ethyl piperidine-3-propionate by condensation 
with ethyl a-bromopropionate, Dieckmann ring closure of 
the resulting aminodiester, hydrolysis, and decarboxyla- 
tion. This aminoketone was reduced catalytically to give 
2-methyl-1-azabicyclo [4, 3, 1] decan-3-ol, which was con- 
verted to the acetate ester, Phosphorus pentoxide dehy- 
dration of the aminoalcohol followed by catalytic hydrogen- 
ation afforded 2-methyl-1-azabicyclo[4. 3, 1] decane. 
2-Methyl-1-azabicyclo) [5.3.1] hendecan-3-o0l was produced 
similarly from ethyl pyridine-3-butyrate, which in turn 
was synthesized from pyridine-3-propanol by conversion 
to 3-(w-bromopropyl) pyridine hydrobromide, treatment 
with potassium cyanide, and ethanolysis of the resulting 
nitrile. 

Treatment of 10-methyl-10-azabicyclo[4. 3. 1]decane 
and 11-methyl-11-azabicyclo [5. 3. 1] hendecane with mer- 
curic acetate in 5% aqueous acetic acid produced the cor- 
responding des-methyl secondary amines, It is likely that 
similar treatment of N-methylgranatanine produced a 
small amount of granatanine, 2-Methyl-1l-azabicyclo 
[4. 3. 1]decane and 2-methyl-1-azabicyclo[4., 3. 1] decan- 
3-yl acetate were unaffected by this reagent under these 
conditions, although 2-methyl-1-azabicyclo[5. 3. 1]'hen- 
decan-3-ol was oxidized to 2-methyl-1-azabicyclo[5, 3. 1] 
hendecan-3-one by mercuric acetate in 5% aqueous acetic 
acid, 10-Methyl-10-azabicyclo [4.3.1] decane was treated 
with mercuric acetate in boiling glacial acetic acid, and 
was converted to a mixture of 10-azabicyclo [4. 3. 1] decane 
and 10-formyl-10-azabicyclo [4. 3. 1] decane. 

It seems likely that the limiting ring size for the intro- 
duction of a carbon-nitrogen double bond at the bridgehead 
of an atom -bridged bicyclic ring system is the same as 
that for a similarly placed carbon-carbon double bond. 

The failure of mercuric acetate to remove the bridge- 
head hydrogen atom of 11-methyl-11-azabicyclo [5, 3. 1] 
hendecane indicates that a trans-coplanar relationship be- 
tween the hydrogen atom to be removed and the N-Hg-OAc 
grouping of the mercurated complex is necessary for de- 
saturation to occur under these conditions. 

121 pages. $2.00. Mic 57-3916 





SOME NOVEL 2,5-DIPHENYL-2,5- 
DISUBSTITUTED DIHYDROFURANS AND THEIR 
RELATION TO THE MECHANISMS OF FURAN 

AND FURANONE FORMATION 


(Publication No, 22,903) 


Millard Griffin Reese, Jr., Ph.D. 
University of Virginia, 1957 


This dissertation is concerned primarily with an in- 
vestigation of the reactions of various 1,2-dibenzoylethyl- 
enes with hydrogen halides in alcoholic media. 

The reactions of the dibenzoylmonohalogenoethylenes 
with hydrogen halides in alcoholic solution have been re- 





viewed and discussed. In some instances new mechanis- 
tic interpretations have been suggested. 

The reactions of the isomeric cis and trans -dibenzoyl- 
dichloroethylenes, cis cis -dibenzoyldibromoethylene, cis - 
dibenzoylstyrene, and cis cis -dibenzoylstilbene with absolute 
ethanolic hydrogen chloride have been studied, The prod- 
ucts obtained from cis-dibenzoyldichloroethylene and 
cis-dibenzoylstilbene under these conditions were shown 
to be the corresponding 2,5-diethoxy -2,5-diphenyl-2,5- 
dihydrofurans, Trans-dibenzoyldichloroethylene failed to 
react, Cis-dibenzoyldibromoethylene reacted anomalously 
to yield 4-chloro-2-ethoxy-2,5-diphenylfuranone-3 while 
cis-dibenzoylstyrene gave 4-chloro-2,3,9-triphenylfuran. 

It was found that treatment with absolute ethanol containing 
concentrated sulfuric acid, rather than hydrogen chloride, 
converted both cis cis-dibenzoyldichloroethylene and cis- 
dibenzoyldibromoethylene into the corresponding 2, 2 ,D- 
diethoxy -3,4-dihalo-2,5-diphenyl-2,5- dihydrofurans. 
Mechanisms have been proposed to account for the forma- 
tion of each of these products. 

From the results obtained it was concluded that the 
formation and stability of compounds of the 2,5-diethoxy- 
2,5-diphenyl-2,5-dihydrofuran type is dependent upon the 
degree of substitution on the ethylenic linkage of the dike- 
tone undergoing reaction. Such compounds have not been 
obtained from the acid-catalyzed reactions of unsubstituted 
or monosubstituted dibenzoylethylenes in alcoholic solution. 

The dihydrofurans obtained were found to be exceed- 
ingly sensitive to hydrolytic attack by acids in the presence 
of water, as was demonstrated by the fact that the isomeric 
cis and trans -dibenzoyldichloroethylenes failed to react 
with 95% ethanolic hydrogen chloride. Conversely, these 
dihydrofurans were shown to be quite resistant to attack by 
amines and the stronger base, sodium methoxide. 

An alternative approach to the preparation of various 
2,5-dialkoxy -2,5-diphenyl-2,5-dihydrofurans, which in- 
volved treatment of the appropriate furan with phosphorus 
pentachloride and subsequent alcoholysis, was investigated 
and proved successful. In the case of tetraphenylfuran, 
however, it was noted that p-chloro substitution in the a- 
phenyl groups also occurred, 

Unsuccessful attempts were made to prepare the an- 
alogous 2,5-diacetoxy -2,5-diphenyl-2,5-dihydrofurans by 
treatment of substituted dibenzoylethylenes with acetic 
anhydride containing concentrated sulfuric acid, Whenreac- 
tion did take place, the product isolated was a 2-acetoxy- 
2,5-diphenylfuranone-3, It was concluded that diacetoxy- 
diphenyldihydrofurans were formed under these conditions 
but were too acid-sensitive to be isolated. 

Two interesting monoamino derivatives of 3,4-dichloro- 
2,5-diethoxy-2,5-diphenyl-2,5-dihydrofuran, namely, 2- 
anilino-3,4-dichloro-5-ethoxy -2,5-diphenyl-2,5-dihydrofuran 
and 3,4-dichloro-2 -ethoxy -5-N-methylanilino -2,5- 
diphenyl -2,5-dihydrofuran, were prepared by treatment 
with thionyl chloride followed by addition of the selected 
amine, Direct aminolysis of 3,4-dichloro-2,5-diethoxy-2, 
5-diphenyl-2,5-dihydrofuran could not be effected. In this 
connection, it was shown that one of the chlorine atoms of 
cis -dibenzoyldichloroethylene was easily displaced by N- 
methylaniline. In this case, however, a preliminary addi- 
tion of the amine to the conjugated systems of the ethylene 
undoubtedly occurred, 

The existence and properties of compounds of the 2,5- 
diphenyl-2,5-disubstituted dihydrofuran type was regarded 
as evidence in support of mechanisms previously proposed 
to account for four important reactions ,namely, furaniza- 
tions of cis-dibenzoylethylenes, nitric acid oxidation of 
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furans, lead tetraacetate oxidation of furans, and the reac- 
tions of furans with phosphorus pentahallides, since, in 
each case, compounds of the dihydrofuran type were sug- 
gested as reactions intermediates. 

107 pages. $2.00. Mic 57-3917 


THE PREPARATION OF 2-OXAZOLINES BY 
THE CYCLIZATION OF AMIDOALCOHOLS 


(Publication No. 22,980) 


Robert Calvin Rittner, Ph.D. 
New York University, 1954 


Adviser: Robert N. Boyd 


It was found by Hansen (1) that the treatment of various 
N-aroyl derivatives of 2-methyl-2-amino-1-propanol (I) 
with p-toluenesulfonyl chloride in pyridine gave excellent 
yields of the corresponding 2 -aryl-4,4-dimethyl -2 -oxazo- 
lines. This work has been confirmed and has been ex- 
tended to other amides of (I), and to the preparation of 2- 
oxazolines from N-aroyl derivatives of 2-aminoethanol (II), 
2-amino-1-butanol (III), and 1-amine-2-propanol (IV). 

The oxazolines from (I) were prepared in the manner 
outlined by Hansen (1), at temperatures below 20° but with 
the use of o-toluenesulfonyl chloride. When the same pro- 
cedure was followed with the p-chloro- and p-ethoxybenz - 
amides of (II), the chief products were the corresponding 
chloroamides, ArCONHCH2CH2Cl, rather than the oxazo- 
lines. It is likely that the chloroamide was produced dur- 
ing the treatment with the sulfonyl halide, probably 
through cleavage of the ring of the hydrochloride of the 
desired oxazoline, such transformations being known to 
occur readily (2,3), although generally at somewhat ele- 
vated temperatures. 

Accordingly, the cyclizations of the benzamides of 2- 
aminoethanol were carried out at a temperature of -30° to 
-40°; fair yields of 2-aryl-2-oxazolines were obtained in 
15 minutes, and no chloroamides were detected, When the 
low-temperature modification was applied to the previ- 
ously reported (4) synthesis of 2-phenyl-4,4-dimethyl-2- 
oxazoline, the yield was raised to 84%. 

The low-temperature procedure was not successful, 
however, for the preparation of oxazolines from amides of 
(I); instead, it was found necessary to carry out the cy- 
clizations for two hours at reflux temperatures (approxi- 
mately 125°), The yields were good. 

The cyclizations so far discussed were applied only to 
primary alcohols, although the amido group was found at- 


tached to primary (II), secondary (III) or tertiary carbon (I). 


When the low-temperature procedure was applied to the 
N-benzoyl derivative of a secondary alcohol, 1-amino-2- 
propanol (IV), a 43% yield of the corresponding oxazoline 
was obtained, 

It has been suggested (4) that the cyclization in the 
presence of a sulfonyl halide proceeds via an intermediate 
sulfonic acid ester, such as has been postulated (5) for 
certain reactions of derivatives of 2-amino-1-cyclohex- 
anol, the oxygen of the amido group serving as the basic 
group which displaces the sulfonate anion. 

Sulfur-containing compounds, however, have been iso- 
lated in only two cases, and then in very poor yield, from 
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runs involving the p-nitrobenzamides of (I) and (III). Al- 
though the analytical data (while not definite in this regard) 
seemed to indicate that one was dealing with a sulfonic 
acid ester or its hydrate, it was not found possible to bring 
about the thermal transformation of these substances to 
the oxazolines which had been secured as the major prod- 
ucts of the original cyclization procedures. (On the other 
hand, treatment of the sulfur compounds with alkali re- 
generated the original amidoalcohol). Nevertheless, the 
sulfonyl halide appears to be a necessary part of the reac- 
tion, since runs with pyridine and dry HCl were unsuccess- 
ful, Pyridine also seems to be essential, since runs with 
dioxane and o-toluenesulfonyl chloride, were unsuccessful, 
This is in line with the probable role of pyridine as a cata- 
lyst for the formation of sulfonic acid esters (6). The fact 
that a sulfur-containing substance was found only when a 
p-nitrobenzamide was involved is additional support for 
the postulation of a sulfonic acid ester intermediate, the 
acyl oxygen of such a nitro-substituted amide being the 
least basic of any of the amides which were used, and least 
able to displace the sulfonate anion. 
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PART I. REDUCTION OF THE ISOMERIC 
a -METHYL-¥-PHENY L-BUTENOLIDES 
WITH LITHIUM ALUMINUM HYDRIDE. 

PART II. PREPARATION AND REDUCTION 
OF a-METHYL-Y -(2-NAPHTHYL)- 
Z\ © >8-BUTENOLIDE 


(Publication No, 21,819) 


Mordecai Benjamin Rubin, Ph.D. 
Columbia University, 1955 


The two crystalline, tautomeric, unsaturated butyro- 
lactones, a@ -methyl-Y -phenyl-Z\2,8-butenolide (II) and 
a -methyl- Y -phenyl- /\P,7 -butenolide (III) were prepared 
from a-methyl-f8-benzoyl propionic acid (I). III was pre- 
pared by the action of hot acetic anhydride on I while the 
more stable a,f8-isomer (II) was obtained on treatment of 
I with acetic anhydride-acetic acid-sulfuric acid mixture 
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or by treatment of III with triethylamine, II absorbed at 
5.69u, did not take up hydrogen (ptOz2) at atmospheric pres- 
sure and formed no 2,4-dinitrophenylhydrazone, LI ab- 
sorbed at 5.58y and at 261my, took up two equivalents of 
hydrogen and formed a 2,4dinitrophenyl hydrazone identi- 
cal with that obtained from I. Both II and III were con- 
verted to I by treatment with aqueous base. 

Reduction of III with excess lithium aluminum hydride 
in diethyl ether yielded 2-methyl-3-benzoyl-propanol (IX) 
which was susceptible to further reduction by the hydride. 
Reduction of II with excess hydride yielded crystalline 
“cis” -2-methyl-4-phenyl-2-butene-1,4-diol (IV) which 
could be reoxidized to II by CrOs-pyridine under conditions 
which did not affect the keto-acid (I). IV could also be ob- 
tained by the reduction of “cis” -a -methyl-f-benzoyl 
acrylic acid (VIII). 

The course of the reduction of the two butenolides was 
then examined from a more quantitative viewpoint. The 
molar ratio of hydride to butenolide was varied and the ef- 
fect on product composition was noted; the effect of reac- 
tion time was studied at various initial molar ratios. No 
partial reduction of the B, Y -butenolide (III) toa Y-keto- 
aldehyde or of the a,B-butenolide (II) toa Y-hydroxy-a ,f- 
unsaturated aldehyde was feasible since the primary prod- 
ucts of reduction seemed to be more readily reduced than 
the butenolides themselves. In both reductions, very short 
reaction periods sufficed for complete consumption of hy- 
dride and it was observed that all four of the hydrogen 
atoms of the hydride were available for reduction. 

In the reduction of II, the saturated diol, 2-methyl-4- 
phenyl-1,4-butanediol (Ia), previously obtained by reduc- 
tion of the keto-acid (I) was observed in addition to IX, the 
major product. Yields of Ia were lowest when a short re- 
action time was employed but a limiting value was reached 
as the reaction time was increased indicating a distinct 
difference in the nature of the complexes which give rise 
to the keto-alcohol IX, some of these being susceptible to 
further reduction by the hydride while others are not. It 
is suggested that the initial molar ratios of the reactants 
may determine the composition of the product. , 

In the reduction of the a ,8-butenolide (II), products of 
reaction included the unsaturated diol (IV) as the major 
product and smaller amounts of saturated diol (Ia) and 
keto-alcohol (IX). The presence of IX is interpreted in 
terms of the action of the hydride as a base on the acidic 
hydrogen of II leading to a common hybrid anion since 
there appears to be no other path for the conversion of II 
into II, 

The analagous butenolide, a-methyl- ¥ -(2-naphthyl)- 

4 a,8-butenolide was reduced in a fashion similar to II by 
excess hydride. This butenolide was prepared by the se- 
quence: 2-acetonaphthone, acetaldehyde and sodium meth- 
oxide reacted to give a 8-methoxyketone, loss of methanol 
yielded 2-crotonaphthone, addition of HCN followed by sa- 
ponification gave keto-acid which was treated with acetic 
acid-acetic anhydride-sulfuric acid mixture to form the 
a@,B-butenolide. No B, Y-butenolide could be isolated in 
this system. 100 pages. $2.00. Mic 57-3919 





ADDITION OF GRIGNARD REAGENTS 
TO PHENOLATES AND ENOLATES 


(Publication No. 23,383) 


Mehm Thet San, Ph.D. 
University of Illinois, 1957 


When t-butylmagnesium chloride was added to o- 
hydroxypheny] trityl ketone the para-alkylated product was 
isolated in about 70% yield. Comparison of this yield with 
the 50% yield obtained when t-butylmagnesium chloride 
was added to 8-benzopinacolone shows that the hydroxyl 
group makes the ring more susceptible to nucleophilic at- 
tack by Grignard reagents. 

In the case of p-hydroxypheny]l trityl ketone, however, 
phenylmagnesium bromide, surprisingly, was found to be 
capable of adding more than once. Thus in addition to the 
expected monophenylated products, the dihydro and the 
aromatized compounds, were also obtained two other ke- 
tones, the di- and triphenylated products. These two com- 
pounds have been assigned the structures, 2,2-diphenyl-4- 
keto-cyclohexyl trityl ketone and 2,2,4-triphenyl cyclohexyl 
trityl ketone. These two ketones are rather unusual in that 
the trityl carbonyl group in the former absorbs light in the 
infrgred region at 1735 cm °* and in the latter the infrared 
absorption is at 1750 cm *. A close study of the structures 
of these two compounds reveals that the trityl carbonyl 
function in them is placed in an environment of an unprece- 
dented nature; the oxygen atom of the carbonyl group is 
forced to lie in the electron cloud of one of the two phenyl 
rings at the ortho position or is sandwiched between them. 
An explanation has been given to correlate the abnormally 
high infrared absorption and the unusual arrangement of 
phenyl 7 electrons around the carbonyl group. Another 
product isolated from the reaction mixture is triphenyl- 
methane. Although the trityl group in trityl ketones is 
known to be easily removed in alkaline medium, cleavage 
of a trityl ketone in Grignard solution has not been found 
reported in the literature. 

It was realized that the diphenylated and triphenylated 
compounds could have been formed only by the addition of 
the Grignard reagent to the phenolate or enolates formed 
after the p-hydroxypheny]l trityl ketone had combined with 
the first mole of the Grignard reagent. It was then found 
that this discovery could be extended to the simple enolate 
formed by the conjugate addition of phenylmagnesium bro- 
mide to benzalacetophenone, When phenylmagnesium bro- 
mide was added to benzalacetophenone under special con- 
ditions, 1,1,3,3,-tetraphenylpropanol was isolated in 65% 
yield; the second step of this condensation must be the 
addition of the Grignard reagent to an enolate. 

The theory was proposed that the enolates, existing 
predominantly in the covalent form, could ketonize to give 
a keto-Grignard reagent which then condenses with a mole 
of Grignard reagent. According to this theory then, the 
enolate, after combining with a mole of Grignard reagent 
would contain a Grignard function on the carbon atom ad- 
jacent to the one holding the enolate oxygen atom. This 
theory was verified when carbonation of the reaction mix- 
ture gave the expected 2-benzohydry1-3 ,3-dipheny1-3 - 
hydroxypropionic acid. A solution of this acid in 95% 
ethanol, when heated with concentrated hydrochloric acid, 
afforded 1,1,3,3-tetraphenylpropene. This reaction shows 
that the carboxyl group is in a 8-position with respect to 
the hydroxyl group. 144 pages. $2.00. Mic 57-3920 
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CATALYSIS IN THE AMINOLYSIS OF LACTONES: A 


DETERMINATION OF THE VELOCITY CONSTANTS 
FOR THE REACTION 


(Publication No, 23,638) 


Gert G. Schlessinger, Ph.D. 
University of Pennsylvania, 1957 


Supervisors: Dr, A. R. Day and Dr. J. G. Miller 


The catalytic effect of alcohols on the reaction between 
¥ -valerolactone and 7-butyrolactone with n-butylamine 
has been studied in an attempt to evaluate their role in the 
mechanism. The alcohols studied were simple aliphatic 
alcohols, ethylene glycol and glycerol, 

The studies were carried out in anhydrous media using 
both dioxane and benzene as solvents in order to determine 
the role of the solvent. The reaction velocity constants 
were determined by the dilatometric method using a modi- 
fied equation applicable to second-order reactions. 

The reaction has been found to be pseudo-first-order 


or second-order, depending on the concentration of alcohol. 


The relatively rapid rates of reaction, effects of alcohols 
and solvents have been explained in the light of previous 
knowledge regarding ammonolysis and aminolysis. Many 
similarities have been found between the behavior of 
straight chain esters and lactones. Previous anomalies in 
the literature have been partially resolved as regards or- 
ders of amine and ammonia. Anhydrous benzene or diox- 
ane containing alcohols as catalysts, especially those of 
lower molecular weight, have been shown to be excellent 
reaction solvents for the aminolysis of lactones. This re- 
action has been shown to proceed at a useful rate in anhy- 
drous benzene and dioxane also. The high rate of catalysis 
of polyhydric alcohols has been confirmed as have the in- 
creased rates in benzene over dioxane. 

A new synthesis of methyl ?¥-chlorobutyrate from 7 - 
butyrolactone has been reported. 

70 pages. $2.00. Mic 57-3921 


GRIGNARD REAGENTS CONTAINING 
AN HINDERED CARBONYL FUNCTION 


(Publication No. 23,386) 


Norman Shachat, Ph.D. 
University of Illinois, 1957 


The resistance of an hindered carbonyl group to direct 
attack by a Grignard reagent suggests that these mutually 
interacting functions may be incorporated in a single, rel- 
atively stable structure. Halomagnesium enolates provide 
one example of this type of molecule. In this special case, 
however, the keto group and organometallic function are 
intimately associated, Accordingly, the construction of a 
ketonic Grignard reagent in which the two functions are 
completely independent would provide a unique compound 
of interesting synthetic value. 

The halo hindered ketones, 2-duroyl-2-methylbromo- 
propane and 2-duroyl-2-methyliodopropane were synthe - 
sized for the purpose of preparing a ketonic Grignard re- 
agent. The former compound, by way of the entrainment 
method, and the latter, directly with magnesium in ether, 
were converted to a complex mixture of products, two of 
which were isolated consistently. One was assigned the 





structure, 2-duroyl-2-methylpropane; the other could not 
be assigned a plausible structure but was shown to have the 
molecular formula Cs HeoO2. 

With the same purpose in mind, duryl phenyl ketone was 
chloromethylated. The conversion of the halo hindered ke- 
tone, 4-benzoyl-2,3,5,6-tetramethylbenzyl chloride, to the 
corresponding ketonic Grignard reagent could not be dem- 
onstrated, 

As a fresh approach to the problem, duryl 2-methoxy- 
phenyl ketone was treated with di-Grignard reagents. In 
an experiment in which the unsymmetrical di-Grignard 
reagent of 2,5-dibromo-2-methylpentane was used, only 
bimolecular reduction products were isolated. When a fil- 
tered solution of the symmetrical di-Grignard reagent of 
1,4-dibromobutane was treated with the methoxy ketone, 
bimolecular reduction products were still isolated to the 
extent of about 50%. In addition, an olefinic carbinol was 
obtained in 8.5% yield, and its structure was proven to be 
2-(y-butenylphenyl)durylcarbinol. Thus, a new intramo- 
lecular reaction involving an hindered carbonyl function 
had been discovered. 

The di-Grignard reagents of 1,4-dibromobutane, 1,5- 
dibromopentane, and 1,6-dibromohexane were treated with 
1-mesitoyl-2-methoxynaphthalene. The olefinic carbinols, 
2-(V-butenyl)naphthyl-1-mesitylcarbinol and 2-(6 -penteny])- 
naphthyl-1-mesitylcarbinol were isolated in 65 and 37% 
yield, respectively, and their structures were proven. Not 
a trace of the corresponding intramolecular reduction 
product was isolated from the reaction of 1,6-hexanedi- 
magnesium dibromide, Thus, this newly discovered intra- 
molecular reaction of hindered ketones was shown to be 
highly dependent on the spatial arrangement of the interac- 
ting functions, Other interesting products which also sug- 
gest an intermediate ketonic Grignard reagent were iso- 
lated from these reactions. 

A discrepancy in the literature concerning methoxyl 
group displacements by Grignard reagents was clarified. 

It was shown that the reported displacements of 1-mesitoyl- 
2-methoxynaphthalene by alkyl Grignard reagents are valid. 
The displacement of the hydroxyl group of 2-hydroxy- 
1-mesitoylnaphthalene with phenylmagnesium bromide was 

accomplished in 47% yield. Two likely pathways for this 
interesting new reaction are discussed, 
112 pages. $2.00. Mic 57-3922 


THE OCCURRENCE OF DDT DECOMPOSITION 
PRODUCTS IN SASSAFRASS SANDY LOAM 


(Publication No, 22,550) 


William David Shea, Ph.D. 
Rutgers University, 1957 


A study was undertaken to determine whether decom - 
position products of DDT exist in Sassafrass sandy loam 
under natural conditions. For this purpose, chemical an- 
alyses were conducted on soil plots which had received no 
further treatment of organic chlorine materials after an 
initial application of DDT five years previously. The re- 
sults of these tests indicate the presence of one decompo- 
sition product. On the basis of chromatographic separation 
and the results by the Schechter -Haller methodof analysis, 
it was concluded that the decomposition product was DDE. 
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In addition, the organic chlorine values obtained by the 
total organic chlorine method were higher than those cal- 
culated from the Schechter-Haller results. However, the 
organic chlorine which was not accounted for as DDT or 
DDE did not exceed the naturally occurring organic chlo- 
rine content of the soil. Therefore, it is concluded that 
DDT degradation products containing organic chlorine 
other than DDE were negligible or masked in such a way 
that they could not be determined by the analytical proce - 
dures used, 

The ultraviolet method of analysis was tried as a 
method of detecting DDT degradation products. However, 
no decomposition products were detected by this method. 

Finally, tests were run to determine whether DDT 
would volatilize from soil deposits. At a maximum soil 
temperature of 65°C. the DDT decomposed to DDE which 
could be detected in the air above the sample. 

76 pages. $2.00. Mic 57-3923 


AN ELECTROLYTIC STUDY OF THE COURSE 
OF THE CLEMMENSEN REDUCTION 


(Publication No. 23,394) 


Richard Alan Strehlow, Ph.D. 
University of Illinois, 1957 


An investigation was undertaken, the primary purpose 
of which was to attempt to explain the reason for the suc- 
cess of amalgamated zinc in both the Clemmensen, chemi- 
cal, and electrolytic reductions of ketones to hydrocarbons. 
The electrolytic method was chosen as a tool for the study 


because greater control is possible than in a reduction 
with a reducing couple and because of the known marked 
relationship between cathode composition and yield of re- 
duced organic substance. 

After an analysis of the earlier literature pertaining to 
work on the electrolytic preparation of hydrocarbons and 
metal-organic compounds from ketones and to studies of 
the reduction of related compounds, the reduction of 2- 
pentanone to pentane was studied at zinc amalgam cath- 
odes. The correlation found between the cathode composi- 
tion and yield of pentane was, as expected, distinct and 
readily explainable. For the liquid cathodes the yield of 
pentane increased rapidly with the concentration of zinc 
after a small decrease for the very dilute amalgams. The 
rate of increase of pentane yield with zinc concentration 
was found to be less for the range of amalgam composition 
containing both solid and liquid phases. Surprisingly, the 
best yield of pentane was obtained not at an amalgam cath- 
ode but at pure zinc. 

As an extension of this work, some experiments were 
performed on the electrolytic reduction of an aromatic 
ketone, benzophenone, with the result that the previously 
reported efficacy of a zinc amalgam cathode as compared 
with zinc was shown to be. due to differences in reduction 
temperature, These data together with the results of the 
2-pentanone reduction provide grounds for the inference 
that a principal function of mercury in the amalgam used 
in the chemical, Clemmensen, reduction is the diminution 
of the rate of hydrogen evolution from reaction of zinc with 
hydrochloric acid. 

A study of a formally similar electro-reduction, that of 





an aromatic amide to the related amine, was carried out 
using p-methoxybenzamide at lead, cadmium and zinc 
cathodes. It was found that the classical methods of cath- 
ode pretreatment, anodization for zinc and cadmium and 
the Tafel preparation for lead are inferior to chemical 
etching for this reduction. 

The information obtained in the investigation together 
with that found in the literature was employed in the con- 
struction of a description of the Clemmensen reduction. 
The suggestion is made that a single adsorbed species may 
be common to all products observed in the reaction as 
carried out chemically or electrolytically. Many observa- 
tions relating to the Clemmensen and electrolytic reduc- 
tions of other substances can be correlated by assuming 
that this is the case. 81 pages. $2.00. Mic 57-3924 


A STUDY OF THE FORMATION OF 
CYCLIC ANHYDRIDES AND IMIDES 


(Publication No. 23,395) 


Richard Charles Thamm, Ph.D. 
University of Illinois, 1957 


The study of the ring closure to a ,B-dialkylsuccinic 
anhydrides and succinanils was undertaken to examine sys- 
tems wherein quantitative measurements of the cis effect 
might be performed. , In the former case, meso-dimethyl- 
succinic acid reacted at a faster rate with 1 either acetyl 
chloride or trichloroacetyl chloride than did the dl-isomer 
or succinic acid itself. The averaged second-order rate 
constants (26° in dioxane, measured dilatometrically) for 
the reaction of succinic and meso-dimethylsuccinic acids 
with acetyl chloride are 1.38 and 2. 92x10° 1. mole ’ 
sec, , respectively. For the reaction of succinic, meso- 
and dl-dimethylsuccinic acids with trichloroacetyl chloride 
the rate constants are 1.04, 2.20 and 2.02 x 10° 1. mole * 
sec. +. The resulting conclusion that the formation of 
some non-cyclic intermediate constitutes the rate- 
determining step is indirectly supported by (1) the obser - 
vation that the relative rates of reaction are roughly pro- 
portional to the dissociation constants of the acids and 
(2) a possible intermediate, acetic succinic anhydride, 
could not be prepared. Instead, reaction of ketene with 
succinic acid led only to the very rapid formation of suc- 
cinic anhydride (half-life of the probable mixed anhydride 
intermediate: less than two minutes). 

For the ring closure of the acetic dl-erythro- and dl- 
threo- dimethylsuccinanilic anhydrides to the correspond- 
ing succinanils (75° in acetonitrile) it was found that the 
trans -anil is formed 4.6 times as fast as the cis-compound, 
The first-order rate constants (by u. v. analysis) for the 
erythro- and threo- -compounds are 3.70 + 0.19 and 17.0 + 
1.2 x 1 10 * sec. c. *, respectively. Assuming equal ground 
state energies for the diastereo-isomeric mixed anhydrides 
the cis effect of two methyl groups in this system is found 
to be 1.0 kcal. per mole. Conclusive evidence that ring 
closure constitutes the rate-determining step is given by 
the determination of the rates of ring closure of a series 
of p-substituted acetic succinanilic anhydrides. The first- 
order rate constants (75° in acetonitrile) for the p-OCHs, 
p-CHs p-H and p-Cl compounds are 2.74 + 0.02, i. 44+ 
0.01, 1.10 + 0.01 and 0.367 + 0.010 x 10 © sec. 








c 
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respectively. From this data the value of Hammett’s P 
constant is calculated, The value of -1.649 supports a 
cyclic transition state involving nucleophilic attack of the 
amide nitrogen at the anhydride carbonyl group. 

The synthesis and properties of a number of new mixed 
acetic succinanilic anhydrides and their infrared and ultra- 
violet spectra are given. The attempted synthesis of the 
isomeric t-butylmethyl and di-t-butylsuccinic acids is de- 
scribed. 156 pages. $2.05. Mic 57-3925 


DURYL 2,6-DISUBSTITUTED PHENYL KETONES 
(Publication No, 23,399) 


Bruno Martino Vittimberga, Ph.D. 
University of Illinois, 1957 


The action of the naphthyl, phenyl and t-butyl Grignard 
reagents on duryl 2,6-dimethoxyphenyl ketone was studied. 
The aromatic reagents displaced the methoxyl group to | 
give the corresponding arylated compounds, while the t- 
butyl reagent added in the 1,6-manner to form the 4-t- 
butylated derivative. 

The reaction of phenyl magnesium bromide with duryl 
2-methoxyphenyl ketone produced a diphenylated compound 
that was identical with that obtained by treatment of the 
2,6-dimethoxy ketone with the same reagent. 

The reaction of t-butylmagnesium chloride with duryl 
2-methoxyphenyl ketone gave, duryl 4-t-butyl-2-methoxy- 
phenyl ketone, a product analogous to that described above. 

A series of displacement and addition reactions showed 
that the displacing group enters the position occupied by 
the methoxyl radical. 

The attempted displacement of the methoxyl groups 
from duryl 4-t-butyl-2-methoxyphenyl and dury] 4-t- butyl 
2,6-dimethoxyphenyl ketones with t-butylmagnesium chlo- 
ride under a variety of conditions was not successful. 

Cleavage of ortho-arylated phenyl ketones with ortho- 
and polyphosphoric acids was investigated. The treatment 
of duryl 2,6-diphenylphenyl ketone with polyphosphoric 
acid produced 1-phenylfluorenone in high yield, while the 
corresponding dinaphthylphenyl ketone, with this acid, af- 
forded only trace amounts of a red compound. This sub- 
stance had an infrared spectrum consistent with the struc- 
ture of the desired 8-naphtylbenzanthrone., 

Reduction of 1-phenylfluorenone to 1-phenylfluorenol 
was accomplished with lithium aluminum hydride in ether. 





An attempt to cyclize this alcohol to the unknown hydrocar- 


bon 1,9-o-phenylenefluorene, containing a highly strained 
ring system, was. not successful. 

When duryl 2,6-di-(a@ -naphthyl)phenyl ketone was 
treated with 85% orthophosphoric acid at 200-210° for 
twenty-four hours only starting material could be isolated. 

When duryl 2,6-dimethoxyphenyl ketone was treated 
with phenylmagnesium bromide in the presence of a large 
excess of magnesium, a completely new reaction was ob- 
served: the methoxyl group of an aromatic ring was re- 
placed by hydrogen. Three of the products isolated were 
identified as 9,10-didurylphenanthrene, 2,2'-diduroylbi- 
phenyland 2-duroyl-2'-(durylbiphenyl)carbinol. Two other 
compounds obtained seem to be 1-phenyl-9,10-didurylphe - 
nanthrene and 1-methoxy-8-phenyl-9,10-didurylphenan - 
threne, It canbe seenthatall these compounds are products 
of reductive coupling. 104 pages. $2.00. Mic 57-3926 





APPROACHES TO THE PREPARATION OF 
BENZYL-1,2-DIBENZOY LETHY LENE, 
THE REACTION OF 1,2-DIBENZOYLETHY LENE 
WITH BENZYLMAGNESIUM CHLORIDE, 


(Publication No, 22,912) 


James Owen Weiss, Ph.D. 
University of Virginia, 1957 


The purpose of the investigation of the varied reactions 
discussed in this dissertation was to discover a new 
method for the preparation of benzyl-1,2-dibenzoylethylene. 
The study of the configuration of this compound and the 
conjugate reactions with its dibenzoylethylene system and 
reactions involving its active methylene group, were to 
have comprised the bulk of this work. None of the at- 
tempted new preparations were successful, however, and 
thus no extensive investigation of the compound was made, 
This dissertation therefore deals largely with a study of 
the structures and reactivities of the products which, al- 
though incidental to the main purpose, were interesting in 
themselves and worthy of further investigation. 

The reaction of benzylmagnesium chloride with 1,2- 
dibenzoylethylene gave small yields of 1,2,5,6-tetraphenyl- 
1,3,5-hexatriene, 1,4,5-triphenyl-4-hydroxy-pentanone-1, 
and 1,2-dibenzoylethane, but the composition of the bulk of 
the product could not be determined, 

1,2,5,6-Tetraphenyl-1,3,5-hexatriene was the product 
of di-1,2 addition of the Grignard reagent to the carbonyl 
groups of dibenzoylethylene and subsequent dehydration of 
the 1,4-glycol thus formed. The stereoisomerization of 
this compound and of its mono-reduction products, 1,4- 


‘dibenzyl-1,4-diphenyl-1,3-butadiene and 1,2,5,6-tetraphenyl- 


1,5-hexadiene, was studied by means of ultraviolet absorp- 
tion spectra. 

1,4,5-Triphenyl-4-hydroxy-pentanone-1 resulted from 
1,2 addition to one of the carbonyl groups of dibenzoylethyl- 
ene followed by 1,4 reduction of the a,f-unsaturated ketone 
system. 

1,2-Dibenzoylethane was formed by the 1,6 reduction 
of dibenzoylethylene by the benzyl Grignard reagent. A 
novel mechanism for this reduction is proposed, which in- 
volves a two-electron transfer from a Grignard reagent 
complex cation to the dibenzoylethylene system. 

Ultraviolet spectral studies of B-benzal-f-benzoyl- 
propionic acid, 3-benzal-5-phenylfuranone-2, and a - 
phenacylcinnamic acid are described, 

The Friedel-Crafts reaction of benzene with the pseudo 
acid chloride of B-benzal-8-benzoylpropionic acid was 
found to give a compound which appears from analysis and 
infrared and ultraviolet absorption spectra to be 4-benzhy- 
dryl-5-phenylfuranone -2, 

The reaction of 3-benzal-5-phenylfuranone -2 with 
aluminum chloride in benzene gave a compound which was 
shown to be 1-phenyl-3-naphthoic acid by analysis, ultra- 
violet and infrared spectra, and by oxidation to 2,3,5- 
tricarboxybiphenyl which was decarboxylated to biphenyl. 

A compound believed to be ethoxybenzyl-1,2-dibenzoyl- 
ethylene was obtained from drastic treatment of an ethanol 
solution of benzyl-1,2-dibenzoylethylene, The configura- 
tion of this compound is proposed on the basis of ultravio- 
let absorption spectra. 

Finally, the configurations of cis -benzyl-1,2-dibenzoyl- 
ethylene and trans-a@-phenacylchalcone assigned by 
Bailey (1) were confirmed by ultraviolet absorption spectral 
studies. Spectral solutions of the labile isomers of these 
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compounds were obtained from irradiation of solutions 
of the stable isomers with ultraviolet light. 
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PART I: THE STRUCTURE OF 
FLAVOTHEBAONE; PART II: THE SYNTHESIS 
OF SOME BENZO-(1',2',5,6)-NORBORNENES. 


(Publication No. 23,151) 


George Alvin Wiley, Ph.D. 
Cornell University, 1957 


Part I: Flavothebaone, the acid catalyzed rearrange- 
ment product of thebainehydroquinone (I), was shown to 
have structure II, This structure was first derived on the- 
oretical grounds, then confirmed by a variety of experi- 
mental means, Some striking color reactions of flavothe- 
baone were studied spectroscopically 


and found to be reconcilable with structure II, The ultra- 
violet spectrum of flavothebaone contains an anomalous 
long wavelength band which was considered as a separate 
problem in Part II. 

Dihydrothebainehydroquinone was found to undergo a 
rearrangement to dihydroflavothebaone, analogous to the 
rearrangement of thebainehydroquinone to flavothebaone. 
This observation was consistent with structure II, but not 
with alternative postulates which had been advanced by 
other workers, 

Infrared and ultraviolet spectral studies on flavothe- 
baone and several of its derivatives as well as some new 
transformations provided additional confirmation for the 
structural assignment. 

Thebainehydroquinone was shown by means of ultravio- 
let and infrared spectral studies to exist as a normal hy- 
droquinone rather than a phenolbetaine or zwitterion as 
originally presumed. A reinvestigation of its selective 
methylation and acetylation behavior was carried out and 
a rationale for differences in reactivity of its hydroxyl 
functions suggested. 





Part II: An approach was made to the synthesis of a 
suitable model for the “abnormal” chromophore of flavo- 





thebaone. Syntheses of several derivatives of 3',6'-diace- 
toxybenzo-(1',2',5,6)-norbornadiene and 3',6'-dimethoxy- 
benzo-(1',2'5,6)-norbornadiene were carried out. The 
corresponding epoxide of each was produced and their acid 
and base catalyzed opening reactions studied. The olefins 
themselves were both found to react with lead tetra- 
acetate to give good yields of rearranged diacetoxy- 
derivatives. 79 pages. $2.00. Mic 57-3928 


CHEMISTRY, PHARMACEUTICAL 


STUDIES OF MEDICINAL CHEMISTRY: 
PART I. SYNTHESES OF HALOGENATED 
THYRONINE DERIVATIVES 
PART II, P-ALKOXY PHOSPHONAMIDES 


(Publication No. 22,877) 


James Jeter Anderson, Ph.D. 
University of Virginia, 1957 


Part I of this dissertation describes the total synthesis 
of (+)3-bromo-3',5-diiodothyronine starting from 4-meth- 
oxyphenol and 3-bromo-4,5-diiodonitrobenzene. The above 
moieties were condensed to give 3-bromo-5-iodo-4-(4- 
methoxyphenoxy)-nitrobenzene, Conversion of the nitro 
group to the alanine side chain, followed by cleavage of the 
methoxy group and iodination in the 3' position led to the 
preparation of the above thyronine derivative. Also the 
preparation of 3,3'-diiodothyronine by iodination of (+)3'- 
iodothyronine is given. 

These compounds were prepared and tested in an effort 
to determine the structural requirements for thyroid hor- 
monal activity in mammals, 

Part II concerns a new method for the preparation of 
some derivatives of phosphonic acids and phosphorus - 
containing analogs of sulfanilamide drugs. 

The synthesis involved the reaction of phosphonic acids, 
RP(O) (OH)z2, with dicyclohexylearbodiimide to give pyro- 
phosphonic acids, [RPO(OH)] 20, which with alcohols or 
phenol furnished the respective alkyl or phenyl hydrogen 
phosphonate esters, RP(O) (OH) (OR'). These, in turn, with 
dicyclohexylcarbodiimide, gave dialkyl pyrophosphonates, 
[RP(O) )OR')]20, which, when treated with amines gave 
P-alkoxy phosphonamides, RP(O)(OR’) (NHR”). The R in 
most examples was 4-nitrophenyl, but aliphatic phosphonic 
acids appeared to undergo the same reactions. The R' 
group was either aromatic or aliphatic and R'' was usually 
aromatic heterocyclic moieties. Reduction of the nitro 
group by catalytic methods gave the phosphorus analogs of 
sulfanilamide type drugs. 

Specific examples of analogs prepared by this method 
were: methyl hydrogen 4-aminophenylphosphonate, ethyl 
hydrogen 4-aminophenylphosphonate, cyclohexyl hydrogen 
4-aminophenylphosphonate, phenyl hydrogen 4-aminophenyl- 
phosphonate, 2,2,2-trifluoroethyl hydrogen 4-aminophenyl- 
phosphonate, ethyl N-(2-thiazolyl)-P-(4-aminopheny]l)- 
phosphonamidate, methyl N-(2-thiazolyl) -P-(4-amino- 
phenyl)-phosphonamidate, 2,2,2-trifluoroethyl N-(2-thia - 
zOlyl)-P-(4-aminopheny]) -phosphonamidate and phenyl N- 
(2-thiazolyl)- P-(4-aminopheny]) -phosphonamidate. 
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Also prepared were; ethyl N-(2-pyridyl)-P-(4-amino- 
phenyl)-phosphonamidate, ethyl N-(2-pyrimidyl)-P-(4- 
aminophenyl)-phosphonamidate and ethyl hydrogen n-butyl 
phosphonate. 
| The dissertation also contains pK, values for most of 
the compounds prepared and a listing of major infrared 
absorption peaks for several compounds, 

A rather detailed discussion concerning relationships 
of structure, electronic conditions, and bacteriostatic ac- 
tivity is presented with special emphasis on the possibility 
of conformation to the principles set forth by the Bell and 
Roblin theory on the mechanism of action of sulfanilamide 
type drugs. 92 pages. $2.00. Mic 57-3929 


A KINETIC STUDY OF THE DEGRADATION 
OF ISOAMYL NITRITE IN AMPULS 


(Publication No, 24,342) 


Martin Henry Yunker, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Takeru Higuchi 


The kinetics of degradation of isoamy]l nitrite (Amyl 
Nitrite, U.S.P.), a drug used for prompt vasodilation, has 
been investigated in the presence of various agents under 
a variety of experimental conditions. An attempt has been 
made to gain an insight into the nature of the reactions re- 
sponsible for the deterioration of the drug in the liquid 
phase. Methods of stabilization of isoamyl nitrite ampuls 
have also been investigated. 

The rate of degradation of isoamyl nitrite was meas- 
ured by following the increase in volume of gas per ampul., 
A gasometric procedure was utilized which consisted es- 
sentially of breaking the ampul in an evacuated chamber, 
and then flushing the decomposition gases into an azoto- 
meter with carbon dioxide. The correlation between rate 
of gas formation and degree of degradation was checked by 
infrared spectral analysis. The nature of the liquid de- 
composition was determined by infrared spectral analysis 
and chemical procedures. 

Degradation of the drug was carried out in a constant 
temperature bath at 60° and 70° to study the effect of oxy- 
gen, strong acid, solid acid absorbents, strong and weak 
organic base, water, dehydrating agents, diphenylamine, 
ethanol, nitro-benzene, and para-nitromethyl aniline upon 
the overall rate of deterioration. 

As a result of this study, it appears that the rapid rate 
of gas production in Amyl Nitrite ampuls is caused by the 
formation of an acidic, catalytic species during the reac- 
tion. The results are best explained by the formation of 
nitric acid which exerts an autocatalytic effect on the deg- 
radation. 

Rate of degradation has been shown to be accelerated 
by oxygen and strong organic base. The former agent ap- 
pears to increase the formation of nitric acid, and thus, 
the catalysis. Strong organic base apparently cleaves the 
nitrite ester, The presence of water increased the decom 
position; however, dehydrating agents such as magnesium 
sulfate also increased the degradation to a similar extent. 

Products of the reaction were found to be isoamyl iso- 


valerate, isovaleraldehyde, isovaleric acid, organic nitrate, 





alcohol, water, nitrous oxide, nitrogen, and carbon dioxide, 
There is evidence to indicate that lower boiling esters are 
also formed, Infrared spectral analysis showed that or- 
ganic nitrate and carbonyl compounds are continuously 
formed during the decomposition. Acid appears to accumu- 
late during the early part of the breakdown, but ester is 
predominantly present after extensive decomposition has 
occurred, 

It has been demonstrated ttat whereas isoamy] nitrite 
decomposes at a relatively fast rate in ampuls, it does not 
undergo any appreciable degradation when the decomposi- 
tion gases are continuously swept from the system. Quite 
different mechanisms are believed to be involved in the 
vapor phase degradation of alkyl nitrites and the liquid 
phase degradation of isoamy] nitrite. 

The stability of Amyl Nitrite ampuls can be greatly in- 
creased by addition of various substances, including po- 
tassium carbonate, trisodiumphosphate, magnesium oxide, 
pyridine, and diphenylamine. The mechanism of stabiliza- 
tion appears to involve behavior of these agents as sinks 
for nitric acid produced during the breakdown. The degree 
of stabilization achieved suggests that the shelf life of the 
nitrite ester can be readily prolonged as much as ten fold 
as compared to present commercial products. This dis- 
covery should prove of great value to the pharmaceutical 
industry, which has been plagued by the problem of degra- 
dation of Amyl Nitrite ampuls for the past several decades. 

121 pages. $2.00. Mic 57-3930 
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MOLECULAR SPECTROSCOPY 
AT HIGH PRESSURE 


(Publication No. 23,299) 


Arnold Mixon Benson, Jr., Ph.D. 
University of Illinois, 1957 


The perturbation of the spectrum of a molecule incurred 
in bringing it from the gas phase (free molecule) to the 
liquid phase arises from its interaction energies with its 
nearest neighbors and can be used as a measure of these 
energies. Compression to 10,000 atmospheres covers a 
comparatively wide range of interaction energies while 
keeping the thermal energy (presumably) constant and is a 
logical supplement to studies of vapor -liquid shifts. This 
work has been concerned primarily with the (infrared) CH 
stretching vibrations of simple hydrocarbon molecules and 
their halogen derivatives in dilute solution in CS2 and 
CFCl;. A less extensive study was made of typical SH, 
NH, OH and CF vibrations. In general, all vibrations 
showed “red” shifts (decrease in frequency) upon conden- 
sation. Under pressure the CH, NH and SH virbations 
generally leveled out and returned slightly to the “blue,” 
while the OH and CF vibrations showed further red shifts. 

The mathematical model used was that of the anhar- 
monic oscillator, The stretching constant is proportional 
to the second derivative of the total energy with respect to 
the vibrational coordinate. Changes in the stretching con- 
stant arise from changes in nuclear configuration leading, 
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via anharmonicity, to changes in the intramolecular poten- 
tial, and from second derivative terms in the intermolecu- 
lar potential. Electron redistribution or “charge flow” 
may superimpose an additional effect on the first two. 

The principal results are summarized below: 

1, Previous theoretical approaches, treating the sol- 
vent as a dielectric medium, are invalid except where the 
solute bond has a large rate of change of dipole moment 
with bond length, causing induction contributions to be con- 
trolling (CF, C=O). | | 

2. There is a rough correlation between a redder spec- 
tral shift under pressure and a redder vapor -liquid shift 
holding for both a given solute in the two solvents and two 
solutes in a given solvent, 

3. General solvent behavior correlates with solvent 
polarizability for weakly polar (CH) bonds. The behavior 
of solute bonds involving hydrogen (AH) correlates with the 
electronegativity of the A atom for CH, SH, NH and OH. 
Differences among the CH bonds are interpreted as differ - 
ences in repulsion energy, although in at least one instance 
(CHI;) there is clear evidence of “charge flow.” The be- 
havior of NH and OH appears to arise from dipolar inter - 
actions as well. The presence (and absence) of shielding 
effects is suggested by the anomalous behaviors of a few 
compounds (HCl, CHCls). 

4. The smallness of the shifts of CH, NH and SH vi- 
brations under pressure implies that the intermolecular 
potential well is flatter than is generally believed, due at 
least partially to molecular reorientation under pressure. 

9. The difference in shift of symmetric and antisym- 
metric vibrations of CH2 and NH2 groups was studied. 
Methylene groups were consistent with an explanation based 
on small, repulsion dominated changes in bond angle. 
Ethylene and amino groups were not. 

6. The principal stumbling block to any quantitative in- 
terpretation lies in the fact that the spectral shift is re- 
lated to the derivatives of the intermolecular interaction 
energy, rather than the energy itself. Although this can be 
transformed into a relationship with the energy directly, 
in terms of bond properties and their derivatives, in gen- 
eral not all components of the energy are equally effective 
in producing a spectral shift, nor need the effectiveness of 
any energy component remain constant with changes in 
pressure, Thus one must not only be able to subdivide the 
energy into components, but must also have a knowledge 
of “bond” properties (sic.) and their derivatives and a 
knowledge of how the spectral effectiveness of each com- 
ponent varies with pressure. The first and last resolve 
themselves into a knowledge of the statistical mechanics 
of the solution. No one of these facets can be said to be 
well understood, 

A somewhat less difficult problem is raised by the fre- 
quent lack of information about the intramolecular poten- 
tial function, particularly with respect to bond stretch- 
bond bend cross terms. 

The equipment used in this study was essentially that 
described by Fishman and Drickamer (1). A special cell 
of Kel-F (polytrifluorochloroethylene) tubing was used for 
corrosive liquids while silver chloride wafers were em- 
ployed to achieve narrow window separations. 
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THE ABSORPTION AND EMISSION 
SPECTRA OF NITROSYL FLUORIDE 


(Publication No. 23,184) 


Henry John Bertin, Jr., Ph.D. 
Stanford University, 1957 


The absorption and emission spectra of nitrosyl fluo- 
ride were photographed. The heat of the reaction at 298°K 
for 


2NO + F2 = 2NOF (1) 


was measured, These data are interpreted in terms of an 
approximate model of potential energy functions. 

Nitrosyl ae absorbs in the near ultraviolet from 
3350 to 2600 A. The spectrum was observed at both 25°C 
and -80 C and consists of eighteen diffuse vibrational 
bands. The vibrationless transition has a maximum at 
3332 A (30,011 cm. -), and the absorption of maximum in- 
tensity occurs at 3110 A (32,158 cm. *) and corresponds 
to a transition in which two quanta of a stretching fre- 
quency are excited. Vibrational analysis gives 343 cm, | 
for the bending frequency and 1075 cm. * for one of the _ 
stretching frequencies of the excited state. The dissocia- 
tion energy of the excited state is 33,200 cm. * at 0°K, and 
the products of dissociation are an excited * + nitric oxide 
molecule and a normal *P fluorine atom. 

When nitric oxide and fluorine are mixed, a yellow 
flame appears. This can be accounted for by rewriting 
reaction (1) as 


1 


NO + F2 = NO +F 
NO + F NOF* 
NOF* = NOF + hp 


The emission from this excited molecule was photographed 
by flowing the reactants through an optical cell so that the 
flame was produced continuously. The emission spectrum 
is continuous and extends over the range 6400 to 5100 A 
with a maximum at 6095 A (16,410 cm. ). Energy con- 
siderations show that the excited state is formed from nor- 
mal reactants, a *7 nitric oxide molecule and a *P fluorine 
atom. 

The dissociation energy of the nitrogen-fluorine bond 
of the ground state of nitrosyl fluoride was determined in- 
directly. The heat of reaction (1) at 298°K was measured 
in a vacuum jacketed flow calorimeter, and the reaction 
was found to be exothermic by 74.9 kcal. If this is com- 
bined with the best value for the dissociation energy of 
fluorine, 36 kcal., the N-F dissociation energy of the 
ground state is 55.5 kcal. at 298°K. Assuming that the 
gases are ideal, the dissociation energy at 0°K, the spec- 
troscopic value, is 54.3 kcal. 

99 pages. $2.00. Mic 57-3932 
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AN AUTOMATICALLY CONTROLLED 
ADIABATIC-ISOTHERMAL CALORIMETER 


(Publication No. 23,303) 


Irwin Jay Brink, Ph.D. 
University of Illinois, 1957 


To initiate a program of experimental thermochemis- 
try an adiabatic-isothermal calorimeter designed pri- . 
marily for the study of liquid systems has been constructed. 
The instrument automatically records and controls the 
temperature difference between the reaction chamber and 
the calorimeter jacket. 

In the study of exothermic processes the calorimeter 
jacket temperature is raised at a rate equal to the rate of 
temperature rise in the reaction system. In the study of 
endothermic processes the calorimeter jacket temperature 
is regulated at a constant value while heat is added to the 
reaction chamber at a rate sufficient to maintain tempera- 
ture equality between it and the calorimeter jacket. For 
specific heat studies, electrical energy is added to the re- 
action chamber and temperature control similar to that 
employed with exothermic processes is used. The specific 
objective sought in the utilization of these control opera- 
tions is the elimination of the temperature difference be- 
tween the reacting system and the jacket to minimize heat 
exchange between these two portions of the system. The 
control functions are performed by means of a system of 
pneumatic and electronic servomechanisms. 

Notwithstanding certain limitations, the design of the 
calorimeter is basically sound. The differential control 
system regulates the temperature difference between re- 
action chamber and calorimeter jacket to well within 
0.05° C. No oscillation of this control was apparent in the 
specific heat measurements, 

The specific heats of water and toluene have been 
measured for the purpose of demonstrating the precision 
and accuracy of the present equipment. The precision of 
the toluene results, expressed in terms of the average de- 
viation from the mean, was approximately 1%. The agree- 
ment with results reported in the literature was within 1% 
over the range of temperature studied. The precision of 
the water results was within 0.5% and the agreement with 
results reported in the literature was within 1% over the 
range studied, 

As a result of the evaluation of the specific heat meas- 
urements three important equipment changes which should 
permit the attainment of higher precision and accuracy 
have been suggested. These are: (a) the installation ofa 
solenoid controlled reciprocating. stirrer for the reaction 
chamber, (b) the replacement of the present strip chart 
recorder with a more sensitive extended range recorder, 
and (c) the replacement of the watt-second meter with a 
commercial watt-hour meter. 

154 pages. $2.05. Mic 57-3933 





A STUDY OF STERIC INHIBITION 
OF ROTATION IN DIALKYLPYRIDINES 


(Publication No, 22,252) 


John A. Donohue, Ph.D. 
Purdue University, 1957 


Major Professor: Herbert C, Brown 


A preliminary synthetic study was made on relative re- 
activity of the 2-alkyl and 3-methyl groups on a pyrridine 
nucleus toward alkylation using sodium amide and methyl 
chloride in liquid ammonia, Thus, 2-methyl- and 2- 
ethylpyridine were alkylated in the presence of 3-methyl- 
pyridine without any appreciable production of the 3-deriv- 
atives. However, an attempt to alkylate 2-isopropylpyri- 
dine in the presence of 3-methylpyridine produced 
considerable 3-ethylpyridine. It was estimated that the 
3-methyl group alkylates at least twice as fast as the 2- 
isopropyl. 

To study the effect of a 3-methyl group on the rotation 


of a 2-alkyl group, the compounds, 2-ethyl-3-methyl-and 


2-isopropyl-3-methylpyridine were synthesized by step- 
wise selective alkylation (again using sodium amide and 
methyl chloride in liquid ammonia) of commercial 2,3- 
dimethylpyridine. The 2-alkyl-5-methyl isomers were 
also synthesized in the same manner from 2,5-dimethyl- 
pyridine. These compounds were used as standards, since 
they were similar to the 2,3- derivatives in all respects, 
but lack any hindered rotation. All reaction proceeded 
easily to give good yields (60-90 per cent) of products 
which were easily purified by rectification. 

The similarity of these isomers toward a reagent of 
low steric requirements was studied by measuring the dis- 
sociation constants (pKa). A variety of other dialkylpyri- 
dines were included in the work and all, except the 2,3- 
derivatives, had pKa’s which agreed with the calculated 
additive value. All the 2,3- derivatives were more basic 
than expected by 0.13-0.14 pKa units. This small increase 
in basicity, explained on the basis of enhanced field effect, 
did not interfere with the study of hindered rotation. In 
fact, it adds credibility to any steric effect which would 
lower the reactivity of 2,3-derivatives compared to the 
2,5- isomers, since the effect must first overcome the 
increased basicity to become apparent, 

Measurement of the rates of reaction with methyl] io- 
dide and heats of reaction with boron trifluoride- 
tetrahydropyran show that, in spite of their added basicity, 
the 2,3- derivatives are less reactive toward reagents with 
appreciable steric requirements than the 2,5- isomers. 
This was attributed to the buttressing effect in the 2,3- 
compounds. However, 2-isopropyl-3-methylpyridine 
showed a much greater decrease in reactivity than could 
be explained by a pure buttressing effect. 

It is proposed that the 3-methyl group has frozen or 
restricted the rotation of the 2-isopropyl group. Thus it 
appears as a t-butyl group to incoming reagents. In the 
rate study, even after correcting for a buttressing effect, 
the energy of activation of 2-isopropyl-3-methylpyridine 
was still 2.4 kcal./mole less than its 2,5- isomer. This 
amounts to 89 per cent of the largest possible steric in- 
hibition of rotation effect (i.e., the AE, between 2- 
isopropyl- and 2-t-butylpyridine), However, in the heat 
experiments the magnitude of the steric inhibition of rota- 
tion effect drops off to 42 per cent. 
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It appears probable that in the resting state, the rota- 
tion of the isopropyl group is almost completely frozen. 
In a loosely bonded activated complex (i.e., rate study), 
the incoming reagent is not yet close enough to exert any 
_ great effect on the rotation of the isopropyl group. Thus 
there is a large (89 per cent) effect. However, in the final 
product, (i.e., heat study) the incoming reagent is firmly 
bonded and competes with the 3-substituent to obtain a fav- 
orable rotation of the 2-isopropyl group. Therefore, since 
boron trifluoride is a larger group than the 3-methyl, the 
average position of the isopropyl group favors it and the 
effect is small (42 per cent.) 

148 pages. $2.00. Mic 57-3934 


A. ELECTRONIC EFFECTS IN 
NUCLEAR MAGNETIC RESONANCE, 
B. ELECTRON SPIN RESONANCE 
OF FREE RADICALS. 


(Publication No. 23,325) 


Peter Joseph Frank, Ph.D. 
University of Illinois, 1957 


In Part:-A, several electronic effects which influence 
nuclear magnetic resonance spectra are investigated. 
First, the linearly field-dependent chemical shifts occur - 
ring in the spectra of the halogen nuclei in solid alkali 
halides are discussed; these shifts give information con- 
cerning the covalent character of the bonding in these 
compounds. Shifts in the resonance fields between pow- 
ders and pellets of the same compound have also been ob- 
served and are discussed in terms of interaction between 
the nuclear electric quadrupole moment of the halogen and 
the crystalline electric field gradients produced by lattice 
distortions. 

A second electronic effect which has been investigated 
concerns the amplitude and width of the resonance line of 
I’*” in aqueous electrolyte solutions as a function of both 
concentration and added salts. The dominant mode of re- 
laxation in such solutions is via the nuclear electric quad- 
rupole interaction with fluctuating electric field gradients. 
These fluctuating field gradients are caused mainly by ro- 
tation of water molecules close to the iodide ion. A model 
based on the Debye-Huckel theory of interionic attraction 
is used to calculate the field gradients, and thence values 
of the spin-lattice relaxation time substantially in agree- 
ment with experiment. 

The coulombic effect of a point charge upon the nuclear 
magnetic shielding of bonded hydrogen and fluorine atoms 
is formulated and the results compared with measure- 
ments reported in the literature in molecules for which 
such a coulombic interaction is applicable. 

In Part B, two investigations relating to the electron 
spin resonance of free radicals are discussed. The first 
deals with the spectra obtained from fluorinated p-benzo- 
semiquinones. The hyperfine structure arising from the 
interaction of the free electron with the nuclear magnetic 
moments of the ring protons and fluorines is found to be 
considerably more complex than for the unsubstituted 
compounds, and most of the spectra are not completely 
interpretable. 

In the final section, magnetic resonance absorption of 





the products formed in electric discharges through vari- 
ous gases is investigated. The very large signals observed 
indicate that all or at least most of the absorption is due 
to cyclotron resonance of free electrons. 

117 pages. $2.00. Mic 57-3935 


STUDIES IN CONSTANT 
CURRENT POTENTIOMETRY 


(Publication No. 24,294) 


Calvin Oscar Huber, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Assistant Professor Irving Shain 


Part I, Constant Current Potentiometric Determination of 
Manganese 


The technique of constant current potentiometry was 
applied to two commonly used methods for the determina- 
tion of manganese. In the Volhard method a significant 
improvement in accuracy of endpoint detection is achieved. 
In the Lingane -Karplus method, the titration was as pre- 
cise and accurate as with the classical potentiometric end- 
point, 


Part I. Automatic Titrator Based on Constant Current 
Potentiometric Titrations 


An automatic titrator is described which is based on 
the principle of constant current potentiometric titrations. 
The titrator is simple in design and construction, and uti- 
lizes relatively inexpensive components. The device is 
capable of terminating the flow of titrant automatically in 
redox titrations which do not involve extremely slow re- 
actions. The endpoint is determined consistently within 
the 1 per cent error level without critical adjustment of 
titrant flow, sensitivity of the instrument, or placement of 
the electrodes. The results of several types of redox ti- 
trations are presented. 


Part II. Application of Automatic Titrator to Neutraliza- 
tion Titrations 


A titration curve of the correct shape for activation of 
the automatic titrator with neutralization titrations was 
obtained by electrical differentiation of the signal obtained 
with ordinary potentiometry, The additional circuitry re- 
quired is extremely simple. The pH response of antimony, 
tungsten, and platinum indicator electrodes is discussed, 
Results show that titrations of hydrochloric acid and acetic 
acid with sodium hydroxide can be performed within the 
1 per cent error level. Effects which cause positive errors 
in endpoint detection are discussed, 
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A CALORIMETRIC STUDY OF 
SOME MONTMORILLONITE CLAYS 


(Publication No. 23,201) . 


Rulon Edward Johnson, Jr., Ph.D. 
Stanford University, 1957 


A semi-micro calorimeter is described, with associated 
equipment, which can measure heat changes of one calorie 
to an accuracy of one percent, This calorimeter incorpo- 
rates low heat capacity, efficient stirring, very little heat 
exchange between the calorimeter and its surroundings, 
and a high-sensitivity platinum resistance thermometer. 
The sensitivity allows clay samples as small as 50 mg. to 
be used while still retaining good accuracy. 

Vacuum techniques for preparing samples of clays with 
clean surfaces and low bulk density are described. The 
major innovation is the use of freeze drying of clay sam- 
ples. This produces clay samples with bulk densities less 
than 0.1 g./ml. The clays used were: hydrogen, sodium, 
potassium, dodecyltrimethyl ammonium, and dodecyl amine 
substituted montmorillonite clays. The hydrogen mont- 
morillonite was produced by the use of ion exchange col- 
umns rather than by the commonly used method of treat- 
ment with hydrochloric acid and subsequent electrodialysis. 

The heats of wetting for the following clays were ob- 
tained: 


Heats of Wetting 
Clay Heat of Wetting 








Sodium Montmorillonite 61.29 + 0.94 j./g. 
44.8 +1.,11 j./g. 
93.87 + 0.21 j./g. 


16.70 + 0.36 j./g. 


Potassium Montmorillonite 
Hydrogen Montmorillonite 


Dodecyl Amine Montmorillonite 





The heat of wetting of these clays was a linear function of 
moisture adsorbed at 50% relative humidity. The heat of 
gellation of these clays is less than 3 j/g. 

Heats of wetting were determined for hydrogen mont- 
morillonite in nitrobenzene and carbon tetrachloride, It 
was found that the heat of wetting in aqueous carbon tetra- 
chloride was more than the heat of wetting in water. This 
has been interpreted to mean that the first amount of water 
adsorbed wets the ions on the surface of the clay, releas- 
ing a large quantity of heat. As more and more water be- 
comes available the clay ionizes with an adsorption of heat. 
The heat of wetting of the clay in water to a first approxi- 
mation is the difference between these heats. 

The surface energy of sodium chloride was determined 
by measuring the heat of solution of coarse and fine parti- 
cles, The surface area of the salt was determined by ad- 
sorption of cetyl alcohol by the salt from petroleum ether 
solution. The surface energy of sodium chloride meas- 
ured this way is 366 ergs/cm’. 





Solvent Heat of Wetting 





Benzene 


2.33+0.12 j/g = 65.3 erg/cm* 
1.48 + 0.045 j/g = 41.4 erg/cm* 
1.21 + 0.014 j/g = 33.8 erg/cm* 


Nitrobenzene 


Chlorobenzene 





The heat of wetting of sodium chloride was measured 
in benzene, chlorobenzene, and nitrobenzene with the pre- 
ceding results. The most striking part of this data is the 
fact that the heat of wetting decreases with increasing po- 
larity of the solvent. 123 pages. $2.00. Mic 57-3937 


A VELOCITY-MODULATION 
MASS SPECTROMETER 


(Publication No. 23,204) 


Kenneth Arnold Lincoln, Ph.D. 
Stanford University, 1957 


The objective set forth in this research was the devel- 
opment of a mass spectrometer embodying simplicity of 
design and construction and requiring a minimum of auxil- 
iary apparatus for successful operation. As a means of 
obviating bulky equipment, it was proposed that mass dis- 
persion be effected by utilizing a strictly non-magnetic 
time-of-flight principle to separate ions of different 
charge-to-mass ratios. It was further suggested that fo- 
cusing problems could be minimized and larger ion cur- 
rents could be obtained by employing a tube with concen- 
tric cylinelectrodes instead of a linear ion beam ina 
longitudinal drift tube. 

In conjunction with these objectives, a part of the pro- 
posed research was an investigation which would lead to a 
Suitable method of electrostatically selecting or bunching 
ions having identical charge-to-mass ratios. 

A simple mass spectrometer tube constructed by mod- 
ifying a commercial radio transmitting tetrode is de- 
scribed, Any desired electrical field could be impressed 
between the two closely spaced concentric grids to control 
the radial ion flow to the collector plate; the ion drift dis- 
tance between grids and plate was 5.6 cm. 

Various experiments were conducted to determine the 
influence which the grid potentials exerted on the flow of 
ions to the plate and also to ascertain the magnitude of the 
ion currents that could be obtained within the limits of the 
tube operation. Consideration was given to methods of 
pulsing or bunching the ions of identical charge-to-mass 
ratio, and the most prominent attention was given to the 
method of velocity modulating a d-c stream to effect the 
actual bunching of the ions, The velocity of the ions was 
altered by applying to the second grid a negative saw-tooth 
voltage pulse followed by a time delay and repeated peri- 
odically to permit almost any region of the mass spectrum 
to be displayed continuously on the oscilloscope. As the 
ion bunches arrived at the plate, they produced positive 
voltage pips in the plate circuit, and these signals were 
fed to the vertical input of the oscilloscope, The horizon- 
tal time sweep was triggered by the saw-tooth voltage. 

This work has shown that ions can be produced at the 
center of a cylindrical electrode tube, and the radial ion 
flow can be uniformly controlled by the grid potentials. 
Argon was employed in most of these studies, and it was 
found possible to change the velocities of these ions and 
effectively bunch them within the short drift distance by 
the superimposed saw-tooth electric field parallel to their 
motion. By using a saw-tooth peak amplitude approxi- 
mately equal to the d-c accelerating voltage, it was possi- 
ble to extend the period of this modulating voltage to one 
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third of the drift time of the specific ions bunched; this 
increased the number of ions in each bunch and produced 
larger output signals. The time delay of the ion bunches 
was measured from the display on the oscilloscope and 
was proportional to the square root of the mass of the ions. 
Resolution was not a prime objective and its consideration 
was secondary in this project. 

88 pages. $2.00. Mic 57-3938 


THE KINETIC THEORY OF 
NONSPHERICAL MOLECULES 


(Publication No, 24,314) 


_Charles Muckenfuss, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Charles F, Curtiss 


A formal, classical kinetic theory of rigid nonspherical 
molecules has been developed using the methods of Chap- 
man and Enskog. A set of Boltzmann equations for the 
single particle distribution functions has been derived for 
a non-equilibrium system of several kinds of nonspherical 
molecules on the assumption of the existence of pseudo- 
inverse collisions and using the differential geometric 
technique of the supporting function. The distribution func- 
tions are normalized such that the product of the hyper- 
volume element- - - - and the distribution function is the 
number of molecules whose position, linear velocity, ori- 
entation, and angular velocity are in a range specified by 
the hyper-volume element at the time t. 

The existence of pseudo-inverse collisions can be dem- 
onstrated if the model for the molecules is strictly convex 
and has a center of symmetry coincident with the center of 
mass. These conditions are imposed on the model. 

In addition to the usual hydrodynamic variables there 
appears a new macroscopic variable — associated with the 
local density of angular momentum due to the rotational 
motion of the molecules. The temperature is defined in 
terms of the average kinetic energy associated with the 
“peculiar” linear velocity and the “peculiar” angular ve- 
locity. In addition to the usual hydrodynamic equations, an 
equation of change is derived due to conservation of angu- 
lar momentum during an encounter of nonspherical mole- 
cules, 

An H-theorem is established which leads to the equilib- 
rium solution of the Boltzmann equations. To solve the 
non-equilibrium equations a perturbation on the equilib- 
rium system is considered and the distribution functions 
are expanded in a power series in the perturbation param- 
eter. This is introduced into the Boltzmann equations, 
retaining only zero and first order terms. This is equiva- 
lent to assuming that the system is only slightly removed 
from equilibrium and that the distribution functions depend 


only linearly on the gradients of the macroscopic variables. 


Without explicitly solving for the distribution functions, 
expressions for the four flux vectors are obtained (and 
hence the transport coefficients) in terms of a set of mul- 
tidimensional integrals analogous to the bracket integrals 
of Chapman and Cowling. These are ultimately reduced to 
four-fold integrals over the surfaces of the two molecules; 
the integrand is a function of the principal radii of curva- 
ture of the surfaces. 





As an example the final integrations are carried out for 
the spherocylindrical model, The coefficients of diffusion, 
thermal diffusion, shear and bulk viscosity, and thermal 
conductivity for a binary system are obtained in terms of 
two parameters characteristic of the shape and mass dis- 
tribution of each molecule. The results are presented 
analytically and numerically; graphs of the self-diffusion 
coefficient and the Eucken correction for the thermal con- 
ductivity of a pure gas consisting of spherocylinders are 
given, 154 pages. $2.05. Mic 57-3939 


DIPOLE MOMENTS OF DIACYL PEROXIDES 
AND ALIPHATIC PERACIDS 


(Publication No. 23,632) 


James R. Rittenhouse, Ph.D. 
University of Pennsylvania, 1957 


An experimental study of the molecular structure of 
peracids and diacyl peroxides was made by measurement 
of their electric dipole moments. These compounds are 
among the best known and most commonly used organic 
peroxy compounds, 

The dielectric studies were made by measuring the di- 
electric constant of benzene solutions of the compounds 
with a high-frequency bridge. The refractive indices were 
determined with a Pulfrich refractometer using the sodium 
D-line. From these observable phenomena, the total po- 
larization and molecular refractivity were calculated us- 
ing the Halverstadt and Kumler procedure. 

Perpalmitic acid had an apparent moment of 2.30 D, 
and the moment for perpelargonic acid was 2.39 D. Di- 
benzoyl peroxide, p,pi-dichlorobenzoyl peroxide and di- 
lauroyl peroxide exhibited moments of 1.60 D, 1.35 D, and 
1,30 D, respectively. 

All of the structures measured were found to be in 
agreement with a rigid-skew configuration proposed by 
Penny and Sutherland, The dihedral angle for the peracids 
approached 70 degrees. These molecules were found to 
exist as monomers in benzene solution, and it is proposed 
here that they are intra-molecularly hydrogen-bonded 
structures, 

The dihedral angles for the diacyl peroxides increased 
as the molecular weight increased. The azimuthal angles 
were 102 degrees for dibenzoyl peroxide, 117 degrees for 
p,p!-dichlorobenzoyl peroxide, and 119 degrees for 
dilauroyl peroxide. 60 pages. $2.00. Mic 57-3940 
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KINETIC AND MASS TRANSFER 
STUDIES IN ELECTROCHEMISTRY 


(Publication No. 24,320) 


James William Ross, Jr., Ph.D. 
The University of Wisconsin, 1957 


has the same value for all the hydrogen bond systems con- 
sidered. For a given X-H---Y hydrogen bond the bonded 
X-H distance, the bonded X-H stretching frequency, the 
X-H---Y hydrogen bond energy and the X---Y force con- 
stant can be predicted as a function of the X---Y bond dis- 
tance. The bonded X-H distance and the bonded X-H fre- 
quency are referred to an unbonded X-H distance and 
monomer frequency, respectively, which for ease of calcu- 
lation are fixed for a given type X-H bond. Additional 
flexibility can be introduced by choosing reference X-H 
distances and frequencies obtained from suitable refer - 
ence compounds. For-nonlinear hydrogen bonds an addi- 
tional parameter is used which is the angle between the 
normal X-H bond direction and the X---Y axis. Calcula- 
tions from the proposed model agree reasonably well with 
the observed data, but a wider range of experimental data 


Supervisor: Assistant Professor Irving Shain 


‘Part I. Oxidation of Platinum Electrodes in Potentiomet- 
ric Redox Titrations. 


Drifting potentials observed in potentiometric redox 
titrations using platinum electrodes can be explained by 
oxidation of the surface of the electrode. The formation of 
the oxide coating and its dissolution are slow processes, 
dependent on the concentration and nature of the oxidizing 


and reducing agents present in the solution. Automatically 
recorded titration curves show an end point error consist- 
ent with the drifting potentials studied by means of poten- 
tial time curves, 


Part II. Analytical Applications of the Hanging Mercury 
Drop Electrode. 


Analytical applications of the hanging mercury drop 
electrode (a stationary spherical mercury electrode) have 
been investigated. The reduction of zinc, cadmium, lead, 
and thallous ions were studied. Voltammetry with contin- 
uously varying potential using this new electrode is very 
rapid and reproducible, and is more sensitive than con- 
ventional polarography. The electrode appears to be a 
useful new analytical tool. 


Part II. The Application of the Hanging Drop Electrode 
to the Kinetic Study of Slow Electrode Reactions. 


Solutions of the mass transfer equations were obtained 
for the three experimental techniques: electrolysis at 
constant potential, electrolysis at constant current and 
electrolysis with continuously varying potential. The cur- 
vature of the electrode surface was taken into account. 
Pure diffusion and a slow first order electron transfer 
process were assumed. The constant potential technique 
was studied for the reduction of chromic ion in perchlorate 
media. 111 pages. $2.00. Mic 57-3941 


A GENERAL POTENTIAL FUNCTION 
FOR HYDROGEN BOND SYSTEMS 


(Publication No. 23,282) 


Rudolph Alrud Sehroeder, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor Ellis R. Lippincott 


A one-dimensional model of hydrogen bonding based on 
a potential function was applied to O-H---O, O-H---N, 
N-H---N, N-H---O, N-H---Cl and O-H---Cl hydrogen 
bond systems. The model can be used to describe bent 
bonds as well as linear bonds. An important feature is 
that only one empirically evaluated parameter is necessary 
to describe the hydrogen bond properties. This parameter 





is needed to check the predictions for some of the hydrogen 
bond systems considered, 
105 pages. $2.00. Mic 57-3942 


THE CRYSTAL STRUCTURE OF 
THE CYCLIC TETRAMER 
OF DIMETHYL GALLIUM HYDROXIDE 


(Publication No. 23,148) 


Gordon Stuart Smith, Ph.D. 
Cornell University, 1957 


Recent investigations have dealt with the preparation of 
organo-gallium polymers having the following type of mon- 
omer linkage: Me2Ga-OX-GaMez (where X is methyl, 
phenyl or hydrogen). Inasmuch as some question arose as 
to the extent of the polymerization, it was thought worth- 
while to undertake a structure determination to clarify this 
point. Of further interest is the trivalency of oxygen in 
these compounds. In this respect one would like to know 
whether oxygen forms equivalent bonds to the gallium 
atoms, and if equivalent, whether the bonds can be consid- 
ered “normal” or not, 

‘Preliminary X-ray diffraction photographs of dimethyl 
gallium hydroxide showed that the crystals are monoclinic; 
the unit cell with dimensions, a = 8.624A, b = 12.138A, 
c= 8.499A. and 6 = 92°3' contains eight monomeric units. 
But for a few, weak reflections, the diffraction effects 
would uniquely indicate C2;,-P2,/c as the probable space 
group, and it was on this basis that the structure deter- 
mination was carried out. Subsequent work made it appear 
certain that all reflections forbidden by C2},-P2;/c could 
be explained as the result of double reflection. 

From specimens of single crystals, carefully cut par- 
allel to the three crystallographic axes and gently rolled 
until approximately cylindrical, the intensities of the three 
zero layer zones were visually estimated by comparison 
with a standard intensity scale prepared from one of these 
crystals. The resulting IF|? values were used to compute 
Patterson projections which were interpreted to give ap- 
proximate parameters for the gallium atoms. Subsequent 
Fobs, Syntheses resolved the structure and showed that 
the molecular configuration in the solid phase was that of a 
cyclic tetramer. The final refinements were effected 
through successive difference syntheses. 

The structure has several interesting features. The 
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tetramer molecule, although only required to have a cen- 
ter of symmetry, closely approaches the symmetry 2/m. 
In the puckered, eight-membered ring the dihedral angle 
between the plane of the gallium atoms and the plane of the 
oxygen atoms is 30.9°. An irregular tetrahedral configura- 
tion about each gallium atom affords a close packing of 
methyl groups within the molecule. At variance with the 
symmetry,2/m are the two sets of values, differing by 
some 0,05A, that were found for the Ga-O bond distances. 
Inasmuch as the smaller of these values agrees satisfac- 
torily with the sum of the empirical covalent radii, the re- 
sults, taken at face value, suggest that alternate Ga-O 
bonds within the tetramer are somewhat weaker than nor- 
mal, Although this accounts for the apparent dissociation 
of the tetramer molecule in solution, estimates of the ac- 
curacy with which the light atoms were determined cannot 
preclude the possibilities that 1) all the Ga-O bond lengths 
within the tetramer are equal but slightly longer than nor- 
mal; 2) the tetramer consists of dimers with normal Ga-O 
bonds linked through weaker bonds. 

68 pages. $2.00. Mic 57-3943 


STUDIES IN RADIOCHEMISTRY: 
I, THE PHOTOEXCHANGE REACTION BETWEEN 
HYDROGEN CHLORIDE AND CHLORINE, 
Il, THE NATURAL RADIOACTIVITY 
OF RHENIUM-187 


(Publication No. 22,303) 


John Richard Walton, Ph.D. 
Purdue University, 1957 


Major Professor: William H,. Johnston 


I. 


The photochemical exchange reaction between hydrogen 
chloride and chlorine gases was studied on a fluorocarbon 
surface. Radiochlorine-36 was used as a tracer to follow 
the course of the reaction. The reaction was initiated by 
chlorine atoms produced by irradiating the gases with light 
of 3650 A wavelength. The reaction was stopped by rapid 
fractionation of the gases. For a constant temperature, 
the rates of reaction were determined as a function of time, 
radiation intensity, and concentration of the reacting 
species, 

The kinetics of the photochemical exchange reaction 
between hydrogen chloride and chlorine were found to de- 
viate from the first order isotopic exchange law. The ex- 
perimental photoexchange rate curves were complex. 
These curves were divided into three regions: the induc- 
tion period, the intermediate slope, and the limiting slope. 
The induction period exchange rate initially coincided with 
the thermal exchange rate; it then progressed with increas- 
ing rate of exchange, until the intermediate slope was 
reached, The intermediate slope was characterized by an 
increased and constant rate of exchange. Finally, a limit- 
ing slope of maximum and constant rate of exchange was 
attained, The linear portions of the intermediate and lim- 
iting slopes obeyed the isotopic exchange law. In both the 
intermediate and limiting regions, the photoexchange was 
a chain reaction. 





The induction period was due to trace quantities of 
chain-breaking impurities, principally oxygen, in the hy- 
drogen chloride gas. These impurities were removed by 
preirradiating the hydrogen chloride gas in the presence 
of a small amount of chiorine gas and fractionating. The 
length of the induction period was observed to decrease 
with increasing total gas pressure. 

Concentration studies showed that the photoexchange 
reaction in the intermediate region was heterogeneous. 
The rate data were fitted to the Langmuir -Hinshelwood 
competitive absorption isotherm, 


. k ax yb 
~ (i+ xa + yb)” 


where R is the exchange rate in moles liter *, minute 
a and b are the concentrations of the hydrogen chloride 
and chlorine gases, respectively, in moles liter *, k is the 
rate constant of the heterogeneous exchange in moles 
liter * minute *, and x and y are the absorption coeffi- 
cients of hydrogen chloride and chlorine gases, respec- 
tively, in liters mole *, The constants k, x, and y were 


R 





1 1 


? 


determined to be 1.06 x 10 *, 1 x 10°, and 3 x 10°, respec- 
tively, with the above units. The rate data were also fitted 
to the Manno-Johnston equation, 


R =k: + ke log a - ks (log a)* 


1 1 


where R is the exchange rate in moles liter * minute * x 
10 ° a is the concentration of one gas species while the 
concentration of the other gas species is held constant in 
moles liter * x 10 *, and ki, kz, and ks are constants. 
The constants k,, k2, and ks were determined to be 1.71, 
+7.74, and -1.72, respectively, for hydrogen chloride, and 
1.89, +5.03, and +4.47, respectively, for chlorine, using 
common logarithms and the above units. 

Concentration studies of the limiting region were not 
as well defined as in the intermediate region. Lack of 
precision in one series of experiments allowed two alter - 
nate mechanisms for the limiting slope. In the first he- 
terogeneous mechanism, the hydrogen chloride and chlo- 
rine gases have apparent zero and minus one orders. of 
reaction, respectively. This mechanism involves the as- 
sumption that the chlorine molecules are much more 
strongly absorbed on the fluorocarbon surface than are the 
hydrogen chloride molecules. This would result ina 
replacement-type decrease in the rate of exchange yield- 
ing the above apparent orders. From the relation 


R = ky (ajm (2b) 


the true rate constant ky was determined to be 2.8 x 10 ° 
moles’ liters * minute for the rate of reaction R in 
moles liter * minute *, concentrations of hydrogen chlo- 
ride (a) and chlorine (b) gases in moles liter *, and the 
above hydrogen chloride (m) and chlorine (n) orders of re- 
action. The second heterogeneous mechanism involves a 
competitive absorption isotherm and an order of reaction 
for hydrogen chloride dependent on its concentration, The 
Langmuir -Hinshelwood isotherm could not be satisfactorily 
fitted to the rate data. A fit was obtained for the Manno- 
Johnston equation. For R in units of moles liter * minute > 
x 10° anda in units of moles liter * x 10 *, the constants 
k,, Kz, and ks of the Manno-Johnston equation were deter - 
mined to 4.19, +6.13, and +6.37, respectively, for hydrogen 
chloride, and 12.3, -20.3, and -9.62, respectively, for 
chlorine, 

The rate of reaction in the limiting region was found to 


1 
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vary as the first power of the radiation intensity. This re- 
lationship was assumed to hold for the intermediate re- 
gion. When a small quantity of air was accidentally intro- 
duced into the reaction gases, the rate of reaction of the 
intermediate slope was maintained throughout the course 
of reaction following the induction period. The effect of 
addition of inert argon gas to the reaction mixture on the 
rate of exchange was inconclusive, due to experimental 
difficulties. 


IT. 


The half-life of rhenium-187 was determined to be 2.1 
+ 0.5 x10" years by Geiger counting with massive shield- 
ing and anticoincidence techniques. The counting gases 
were a mixture of trimethylrhenium, monochlorodimethyl- 
rhenium, and helium and butane (Q gas). Sample and back- 
ground counter efficiencies were obtained by means of an 
external standard source, 

The rhenium-187 spectrum was obtained by propor- 
tional spectrometry. The counting gases were a mixture 
of trimethylrhenium, monochlorodimethylrhenium, and he- 
lium and butane (Q gas). Energy calibration of the spec- 
trum was obtained by the internal introduction of argon-37 
gas. Allowed and first forbidden unique Kurie plots of the 
rhenium spectrum showed a maximum at about 1.4 KeV 
with a marked deficiency of pulses corresponding to low 
energy beta-particles below the maximum. The upper 
limit of the kinetic energy of the beta-particle was deter- 
mined to be 2.4 + 0.5 KeV. Since the electronic energy of 
rearrangement is about 13.9 KeV, the nuclear beta- 
transition is endothermic, 

It was not possible from the experimental data to de- 
termine whether the rhenium spectrum was a beta- 
spectrum or an x-ray or Auger electron spectrum. Both 
possibilities were considered in view of present theory of 
low energy high charge beta-minus transitions. If the 
spectrum is a beta-spectrum, then small peaks superim- 
posed on the spectrum could be satisfactorily attributed to 
the secondary beta-process of ionization and excitation. 
The deficiency of low energy beta-particles can possibly 
be accounted for by screening corrections of the nuclear 
Coulomb field. If the spectrum is an x-ray or Auger elec- 
tron spectrum, then current theory does not adequately 
treat the electronic energy of rearrangement in endo- 
thermic nuclear beta-minus transitions. 

192 pages. $2.50. Mic 57-3944 


PRESSURE EFFECTS ON THE 

NEAR ULTRAVIOLET SOLUTION SPECTRA 
OF SOME CONDENSED-RING 
AROMATIC HYDROCARBONS 


(Publication No, 23,067) 


Oscar Emil Weigang, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. F. A. Matsen 


The effects of hydrostatic pressure up to 5,500 atmos- 
pheres on the n-pentane solution spectra of some aromatic 
hydrocarbons are studied. The chromophores consist of 





the series of cata-condensed aromatic hydrocarbons, 
benzene, naphthalene, anthracene, phenanthrene, naphtha- 
cene, pyrene, chrysene, 1,2 benzanthracene, and 1,2,5,6 
dibenzanthracene, Several transitions can be observed for 
each of the compounds. The method permits the continu- 
ous variation of typical solvent effects without changing 
the solvent itself. 

A theory based on the London formula for dispersion 
forces and the distribution of molecules in a liquid is pro- 
posed for the observed frequency shift of the electronic 
transitions with pressure, In agreement with theory, a 
linear relation is found between the density of the solvent 
and the frequency of the transition and between the dielec- 
tric constant of the solvent and the wavelength of the tran- 
sition, Slopes and frequency extrapolations to zero density 
are given for the transitions studied. The extrapolations 
are often found to give good agreement with the vapor fre- 
quencies as determined experimentally. An approximate 
linear relation between the frequency-density slope and 
the oscillator strength of the transition is also found as 
suggested by some formulations of the theory. The shifts 
in a few other solvents are compared, It is observed that 
pressure effects on the band width are not large in n- 
pentane solution. 123 pages, $2.00. Mic 57-3945 


MEASUREMENTS OF NUCLEAR 
SPIN RELAXATION TIMES 


(Publication No. 23,402) 


Donald Edward Woessner, Ph.D. 
University of Tllinois, 1957 


Nuclear spin relaxation times are determined by the 
structure and internal motions of the system in which the 
nuclei exist. The spin-lattice relaxation time T,, the in- 
verse line width T2*, and the phase memory time Tz can 
be measured easily by use of the pulse technique developed 
by Hahn. Since theoretical expressions can be derived for 
particular physical models, comparison of the observed 
relaxation times to the theoretical values can yield infor- 
mation about the structure and internal motions of the 
system. 

Electronic apparatus capable of operating in the fre- 
quency range of 16 to 42 megacycles was constructed to 
measure the relaxation times. 

The relaxation times of Cl® nuclei in p-dichlorobenz- 
ene in several solid solutions of p-dichlorobenzene and 
p-dibromobenzene following transitions between pure quad- 
rupole energy levels were measured at room temperature, 
The strong dependence of Tz2* on the concentration of p- 
dibromobenzene at small concentrations seems to be 
caused by a broadening of the distribution of electric field 
gradients experienced by the Cl® nuclei. The dependence 
of Tz on the concentration of p-dibromobenzene is much 
smaller. The results indicate that Tz is predominantly 
determined by the fluctuating local magnetic fields pro- 
duced by the protons. T, is almost independent of the con- 
centration of p-dibromobenzene. 

The temperature dependences of T, and T2 of Cl® nu- 
clei in p-dichlorobenzene following transitions between 
pure quadrupole energy levels were measured, The ex- 
perimental values of Ti were applied to the Bayer theory 
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which relates T, to the average lifetime of the molecule in 
excited torsional vibration levels. The results indicate 
that the Bayer theory is not inconsistent with experiment 
but that other relaxation mechanisms may be important. 
The change of Tz with temperature agrees with the model 
of Herzog and Hahn in which the phase memory time is 
determined by the magnitude and rate of fluctuation of the 
local magnetic fields produced by the magnetic dipole mo- 
ments of the protons. 

The temperature dependences of the proton magnetic 
spin-lattice relaxation times in various rubber samples 
were measured, Activation energies for the motion re- 
sponsible for the spin-lattice relaxation times were found 
by application of the temperature dependence data to the 
Bloembergen theory. The values generally decrease with 
increase of bound sulfur content. Some measurements 
were performed at two different values of magnetic field. 
The experimental data exhibit deviations from the Bloem- 
bergen theory. 83 pages. $2.00. Mic 57-3946 


COUNTERION ASSOCIATION 
OF POLYELECTROLYTES 


(Publication No, 22,562) 
Daniel Lever Woodside, Ph.D. 
Rutgers University, 1957 


The aim of this research work was to investigate pos- 
sible specific effects of counterions on the electrical 





charge of polyelectrolytes. The method of study was to 
apply electrophoresis techniques to both cationic and ani- 
onic polyelectrolytes using a variety of counterions. Con- 
ductivity measurements were made on the anionic poly- 
electrolytes for purposes of comparison, Since a knowl- 
edge of molecular dimensions was necessary for 
interpretation by: present theories, the electrical techniques 
were supplemented by viscosity measurements. The poly- 
mers were measured at various concentrations of added 
electrolyte in aqueous solution. 

Results show that our polymers are free drained, The 
experimentally observed mobility is insensitive towards 
polymer chain length. The mobilities increase approxi- 
mately with the sizes of the anhydrous cations, indicating 
preference of the cations for the polyphosphates rather 
than for water molecules. 

The conclusion is that most of the counterions bind to 
polyelectrolytes at specific sites. With tetramethylammo- 
nium bromide as the supporting electrolyte to polyphos- 
phates, the electrophoretic mobility is large and changes 
Only little with increasing ionic strength, indicating absence 
of site binding. However, both the magnitude and relative 
order of mobility values obtained in the presence of lith- 
ium, sodium and potassium salts suggest site binding of 
these cations. The ability of the latter three cations, but 
not tetramethylammonium salts, to precipitate polyphos - 
phates also indicates specific site binding. Agreement 
of ionization values with theory is good. Charge rever- 
sal for polysoaps based on poly-4-vinylpyridine, which 
so far has been found only with bromide ions, is also 
found with several other anions. 

74 pages. $2.00. Mic 57-3947 
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ECONOMICS, GENERAL name, political designation, population, number of tele- 
) phones, telephone density, measure of centrality, and type, 
A CRITIQUE AND TRANSLATION OF WALTER whether M-, A-, or K-place, and so forth. The measure 
CHRISTALLER’S DIE ZENTRALEN ORTE of centrality represented the “importance” of each place. 
IN SUDDEUTSCHLAND This measure was coordinated with the other criteria to 
(Publication No. 22,880) form an interrelated “theory” of the development of a 
system of central places. 
Carlisle Whiteford Baskin, Ph.D. Seven groups of central places were designated ac- 
University of Virginia, 1957 cording to centrality, and coordinated with population 
size, kind and number of central goods, and the number 

As Christaller viewed the large segment of Europe, of central places of smaller sizes included within the 
bounded roughly by the Alps, the Rhine River, Czechoslo- complementary region of a given center, and some hypo- 
vakia, a line drawn from Cologne to Dresden, and including, thetical data. Smaller places have small surrounding 
also, parts of Austria, Switzerland, France, Italy, Czecho- regions, offer ordinary goods, and are spaced close 
slovakia, that is mainly southern Germany, he felt that a together. Larger places offer more and a wider variety 
certain pattern of population clusters existed which could of goods, and are spaced farther apart. Within the area 
possibly be explained by certain rules. The clusters were, of the larger places, there are numerous smaller places 
apparently, interrelated in some manner, as a system, and trade areas. It is a hierarchy of centers from the 
even though of different sizes. The region appeared as a many small towns up to the fewer larger cities, even up 
functioning unit made up of many different parts. Out of to a single largest city. 
his observations, questions arose which he attempted to The first step was to review Christaller’s concept of 
deal with in a concrete manner in order to arrive at a a central place and its relation to the immediate trading 
consistent explanation of what he thought he saw. population, and compare them with similar concepts of 

A brief digest of Christaller’s main ideas will serve other investigators. Secondly, population and its distribu- 
as a basis for the critique and translation. The critique _ tion throughout a land was studied. No discrete typical- 
considers and appraises the major concepts incorporated sized places such as Christaller intimated were found but 
in the translation, and in subsequent works of Christaller the sizes of places varied from small to large in a con- 
and of other investigators in this area. tinuous pattern. Thirdly, the relation between the kinds, 

What sort of problems were uncovered and investigated number and variety of central services found in a center 
by Christaller? How did he go about the investigation? and the number of such towns and cities served by them 
What did he discover as a result of his research? An- was studied. Fourthly, geometric patterns of the location 
swering these questions will serve to introduce the work of places of various sizes of areas other than southern 
of Christaller. Germany were scrutinized. The hexagonal pattern sug- 

A major problem was the classification of centers. gested by Christaller was not always apparent. Finally, 
Population, size of area, type and number of central goods the concepts which describe the functioning of a system of 
offered, and distance between centers were examined. cities in an economic system were examined. A conclusion 
Also included were problems of patterns of location and closes the critique. 475 pages. $6.05. Mic 57-3948 
relationships between centers and hinterland. Ultimately, 
he sought for general rules which would describe the types, 
size, number, and distribution of central places within a 
system of central places. 

His investigation involved descriptive analysis of the FLUCTUATIONS IN UNITED STATES IMPORTS FROM 
fundamental characteristics of the economic and social BRAZIL, COLOMBIA, CHILE, AND MEXICO, 1919-54 
functions of towns and cities. He formulated three prin- (Publication No. 23,023) 
ciples (marketing, traffic, and administration) which were 
to explain the number, size, and spacing of central places. Calvin Patton Blair, Ph.D. 

The major problem of establishing a standard unit The University of Texas, 1957 
of measure for classifying all places involved investigating 
each of the criteria listed above. From this he was able Supervisor: Professor Wendell C. Gordon 
to suggest the more important characteristics of central | 
places. The empirical measure finally chosen was derived The purpose of this investigation was to present a 
by counting the telephone installations in every place. somewhat detailed record of temporal .and functional rela- 
These counts served as measures of relative centrality. tionships between economic activity in the United States 
All towns and cities in southern Germany were so classified and imports from Brazil, Colombia, Chile, and Mexico, 
and frequency distributions of the types and number of during the interval 1919-54. Time series were used to 
central places in the regions around Munich, Stuttgart, depict annual and cyclical changes in the value of total 
Strassburg, and Nuremberg were made. Extensive tables imports and in the values, quantities, and unit values of 
in the German text listed some 1,717 towns and cities by selected major commodities from each of the four 
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countries. The timing of imports with respect to general 
business cycles and the functional relationship of imports 
to income or product were studied. 

Recurring fluctuations appeared in the annual value of 
imports from each country, usually, but not always, in 
close correspondence with annual reference business 
cycles. Rates, dollar amounts, and durations of expansions 
and contractions varied, so that each cycle in import values 
was somewhat different from all others. The most recent 
fluctuations compared in relative magnitude with many 
earlier ones and exceeded them in dollar amounts of 
change from peak to trough. Quarterly import values 
from each of the four nations reflected almost every 
United States business cycle but without consistent patterns 
of lead or lag. There were frequent cyclical and annual 
shifts in demand for individual commodities. Both price 
and quantity movements were significant; but for 18 or 20 
commodity imports studied, quantity changes were more 
often of greater importance than price changes in deter- 
mining cyclical increases or decreases in values. 

Attempts to derive propensities to import met with 
varying degrees of success. The aggregate quantity of 
imports from each of the four countries could not be 
explained adequately for 1946-54 as a simple linear func- 
tion of constant-dollar gross national product; and attempts 
to show individual commodity imports as linear functions 
of selected production or income indicators were unsatis- 
factory. By breaking up the 1919-54 interval, it was 
possible for various short periods to give statistically 
significant explanations of annual import values from each 
country as linear functions of current-dollar gross national 
product. Factors other than income caused the functions 
to shift through time and produced fluctuations greater 
than those expected from computed marginal propensities 
to import. Use of equations fitted to data for 1946-54 to 
predict values for 1955 and 1956 gave good results only 
for imports from Mexieo. 297 pages. $3.85. Mic 57-3949 


WAGE PATTERN FOLLOWING IN THE 
MEAT PACKING INDUSTRY 


(Publication No. 24,269) 


James Franklin Crawford, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor L, Reed Tripp 


The recent expansion of industry-wide wage pattern 
following has stimulated widespread interest in the prob- 
lems of broad area wage equalization. In this study the 
effects of wage uniformity under pattern following on the 
allocation of resources are analyzed, with emphasis. on the 
impact on smaller, rural, and high cost firms. Other 
aspects of pattern following considered in the study include 
its nature and extent, industrial relations effects, expla- 
nations for its recent expansion, and prospects for its 
continuation. 

Some writers find the wage uniformity produced by 
pattern following clearly undesirable. Because of the 
relative immobility of labor interregional equalization of 
wages causes a misallocation of resources. Other writers 
doubt that alternative methods of wage setting (particularly 





individual plant bargaining and nonunion wage determi- 
nation) would provide a much more ideal distribution 
of resources. Furthermore, the “shock effect” of higher 
wages may raise the efficiency level of high cost firms. 
Failing this, they say, a shift in production to more 
efficient firms may be desirable, regardless. 

The effects of pattern following in any industry largely 
depend upon the following: 


(1) The kind of uniformity, i.e., wage rate changes, 
basic wage rate levels, wage structure, non-wage 
provisions, etc. Generally, there is no attempt to 
equalize labor costs per unit of output. Basic wage 
rates or wage rate changes are the main object of 
uniformity. 


The degree of uniformity, i.e., how much interfirm 
variation exists. Studies in steel and other pattern 
bargaining industries indicate that downward devia- 
tions from the pattern rate are not uncommon. 





The extent of uniformity, i.e., what proportion of 
firms are covered. Most pattern bargaining in- 
dustries are highly organized and the pattern is 
generally extended to virtually all unionized firms. 





A case study of pattern following in the meat packing 
industry in Wisconsin showed that most unionized firms 
paid the same common labor rates as the big packers. 
However, wide differences in total hourly wage costs 
existed because of differences in wage rate structures, 
non-wage provisions, and the administration of agreements. 
There was little evidence that pattern bargaining tended 
to eliminate small firms. The pattern rate provided a 
minimum standard to prevent competitive price cutting 
based on low wages, while meeting the unions’ political 
requirements by preserving the appearance of “equal 
pay.” 

The longer-run effects of the higher wage costs which 
sometimes result from pattern following are not clear. 
However, the industry’s low wage-cost ratio and the 
various possibilities of increasing revenues (e.g., by 
specialized products and services) enhance the likelihood 
of successful adjustment. 

Among wage follower firms, time lost due to work 
stoppages has sharply decreased since the emergence of 
pattern following. Wage leaders have continued to expe- 
rience occasional strikes. 

Multi-employer bargaining probably is the only prac- 
tical alternative bargaining structure for the pattern 
following industries. Reasons for the failure of multi- 
employer bargaining to develop in these industries include 
the apparent ability of many large firms to meet the union 
on approximately equal terms, possible difficulties of 
maintaining employer solidarity, fear of public or govern- 
mental reaction to joint employer action in concentrated 
industries, and the desire of managers to retain freedom 
of action. 

Pattern following in the meat packing industry is widely 
supported by the parties and does not appear to produce 
substantial undesirable effects. Much of the success of 
collective bargaining is attributable to the tendency of the 
parties to fashion bargaining structures suitable to the 
peculiar characteristics of the industry and needs of the 
parties, and to apply the terms with flexibility. This 
tendency is nowhere more clearly demonstrated than in 
the wage pattern following industries. 

272 pages. $3.50. Mic 57-3950 
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AN ANALYSIS OF THE ROLE OF THE OIL 
INDUSTRY IN THE ECONOMY OF IRAN 


(Publication No. 22,601) 


Khodadad Farmanfarmaian, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Morris Garnsey 


The history of the relations between the British owners- 
operators of the oil industry in Iran and the Iranian Gov- 
ernment shows that these relations have been far from 
friendly and stable. An analysis of the economic aspects 
of this history reveals that the basic cause of the numerous 
discords between the parties was the manner in which the 
direct and the indirect economic benefits of the oil industry 
were divided between Iran and Great Britain. 

In order to facilitate the use of national income analysis, 
direct benefits are defined to mean the value added by an 


industry to gross national product. The contribution of the . 


oil industry to the gross national product of Iran was 
defined by the terms of the 1933 Agreement and it was 
confined to two types of payments: payments to government 
and payments to factors of production. The contribution 

of the oil industry to the gross national product of Great 
Britain was of three types: payments to government, 
payments to factors of production and gross business 
savings. An examination of the existing empirical evidence 
showed that approximately 20 per cent of the value pro- 
duced by the oil industry accrued to the gross national 
product of Iran and the balance to the gross national product 
of Great Britain. 

Indirect benefits are defined in terms of pecuniary and 
non-pecuniary economies that were enjoyed by other indus- 
tries and the society at large. By the use of a simple 
input-output matrix the transactions between the oil indus- 
try and other industries in Iran and Great Britain were 
examined. It was found that the magnitude of interdepend- 
ence between the oil industry and the British industries 
was much greater than between the oil industry and other 
industries in Iran. Although the Iranian society at large 
benefited greatly from the oil industry the gains of the 
British society were found to be larger. From this anal- 
ysis the conclusion was reached that the main secondary 
multiplier effect of the investment in the Iranian oil indus- 
try took place not in Iran where the industry was physically 
located but in Great Britain where the investment came 
from. 

In 1954 a new agreement was concluded between the 
Government of Iran and a consortium of eight international 
oil companies. The terms of this agreement increased 
the share of Iran from the net product of the oil industry 
and also increased Iran’s opportunity to enjoy a larger 
share of the indirect benefits of the industry. 

Proceeding on the assumption that the 1954 Agreement 
is acceptable to all, it is proposed that both the Government 
of Iran and the present management of the oil industry 
should endeavour to harness the vast stimulative potential 
of this industry to accelerate the pace of the economic 
progress of the Iranian people. That is, the economic 
activity of the oil industry should be deliberately linked 
with the general program of economic development of 
Iran. This proposal is primarily defended on the grounds 
that. in an underdeveloped country such as Iran the economic 





planner cannot afford to ignore such economies as are 
afforded'by the oil industry which reduce both the cost of 
the initial investment and the current cost of production 
in many industrial projects related to the oil industry. 

On this basis it is suggested that a large part of planned 
investment should be allocated for the purpose of either 
creating or expanding and improving such industries that 
are related to the oil industry. In this way the goals of 
the program of development can be reached faster and 
with less sacrifice of resources. 

250 pages. $3.25. Mic 57-3951 


THE ROLE OF THE GOVERNMENT IN THE 
ECONOMIC DEVELOPMENT OF EGYPT 


(Publication No. 24,290) 


Mostafa Fathy Hassan, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Theodore Morgan . 


The development that Egypt was experiencing until 
1952 was far from being a planned process. Instability 
of the government affected both the scope and the pace of 
development, according to the interests of government 
officials, the subjective scale of priorities of the officials, 
and the efficiency with which they administered. 

Late in 1952 Egypt set up a national plan for the eco- 
nomic development of the country. The National Produc- 
tion Council was established early in 1953 to study and 
coordinate development projects in various fields. Several 
committees were established to implement the work of 
the Council. 

Realizing the importance of agriculture to the economic 
development of Egypt the National Production Council 
projected an agricultural program that would absorb about 
40% of total public expenditure on all kinds of development. 
This seems a wise decision. Investment in Egyptian 
agriculture is highly productive. Furthermore, improve- 
ments in agriculture affect the great majority of Egypt’s 
population. 

Agricultural planning includes programs for expanding 
the cultivated area, increasing yield, diversifying pro- 
duction, and improving livestock, fisheries, and pastures. 
In addition, the Land Reform Law has improved the system 
of land tenure and rural organization. 

However, rapid increase in rural population has forced 
the marginal productivity of labor in agriculture to zero, 
or at least very low levels. This situation gives rise toa 
sharp productivity differential as between primary and 
a secondary industries. To attain the most productive 
use of the labor force, it is necessary to shift part of the 
manpower resources out of agriculture into industry, 
where the marginal product of labor is relatively high. 

As long as such productivity differential exists within the 
country, there is a strong case for industrialization. 

Industrialization has been promoted by the Egyptian 
Government in various ways. The government has estab- 
lished factories to produce things the government itself 
consumes. It has participated with private capital in 
establishing basic industries, and has provided technical 
facilities and loans to industires whose expansion was 
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desirable. It has undertaken to buy the products of several 
industries, granted certain industries exemption from 
customs duties on articles imported and tariff protection 
on their products, and has guaranteed minimum profits. 

On the other hand, certain costly labor-standards 
requirements, such as paid vacations, sick leaves, and 
restrictions on dismissals, are a burden on investors. 
They are unusual and extreme for a country whose industry 
is in an early stage of development. Further benefits to 
labor should be weighed against the negative effects that 
may be expected: reduced demand for labor, and reduced 
rate of growth of the national output. 

Lack of venture capital willing to assume the risk of 
new undertakings is a sharp obstacle to the economic 
development of the country. Foreign capital is often sought 
as a possible solution to the problem of capital shortage in 
Egypt. However, because of the nationalistic movement 
now prevailing in Egypt, no appreciable amount of private 
capital is expected to flow into Egypt, although the govern- 
ment has already taken steps to improve the investment 
climate and has announced that the attraction of inter- 
national capital is a part of its economic policy. 

Egypt’s economic development cannot be attained solely 
by the efforts of the government per se, or any isolated 
group. It requires the support of all citizens of the country, 
in every walk of life. 319 pages. $4.10. Mic 57-3952 


AN ANALYSIS OF INTER-COMPANY VARIATIONS 
IN ELECTRIC UTILITY UNIT COSTS 


(Publication No. 22,368) 


William Iulo, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Martin G. Glaeser 


The study is primarily concerned with the establishment 
and quantification of the relationships between a number of 
objective historical, operating and market characteristics 
and the unit electric costs of individual privately-owned 
electric utilities. Secondary objectives involve the use of 
this quantification to (a) determine the relative importance 
of particular factors to explain inter-utility variations in 
unit electric costs, (b) suggest improvements in the re- 
porting of data concerning the electric utility industry and, 
(c) develop a measure of the relative efficiency or ineffi- 
ciency of individual electric utilities. 

The procedure utilized included a preliminary screening 
of privately-owned electric utilities to eliminate those that 
were not operating utilities or were limited as to either 
the market served or the functional: activities engaged in 
(e.g., a utility that generated but did not distribute power). 
Relationships for the 177 electric utilities included in the 
analysis were established by multiple correlation analysis. 

The statistical results obtained indicated that the 
distribution of the market among consumer classes, con- 
sumption per residential customer, capacity utilization 
and fuel costs were among the most important factors 
affecting the unit electric costs of individual utilities. The 
over-all size of an electric utility, its labor costs, and its 
cost of debt capital were found to be of little or no impor- 
tance in explaining inter-utility differences in unit costs. 





The factors found to be significant result in an over-all 
explanation of approximately 80 percent of the total varia- 
tion in the unit electric costs of individual electric utilities. 

The implications drawn in the study from the statistical 
results obtained include the following: (a) that the condi- 
tions surrounding the provision of electric service are of 
major importance in determining the level of unit electric 
costs for an individual utility; (b) that the unavailability 
or lack of comparability of detailed data with respect to in- 
dividual electric utilities severely limited the factors 
which could be considered; and, (c) that the methodology 
utilized gave promise of leading to an objective measure 
of the relative efficiency of individual electric utilities. 
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AN ANALYSIS OF THE STRUCTURE OF NATIONAL 
INCOME WITH A VIEW TO SHORT RUN FORECASTING 


(Publication No. 23,080) 


Henry Mitchell Platt, Ph.D. 
Columbia University, 1957 


In this study we have been primarily concerned with 
changes in the structure of the gross national expenditure 
during business cycles. In particular, we have focused 
attention on the diffusion of autonomous changes occurring 
within that aggregate in the vicinity of cyclical turning 
points, and the impact of the scope of such changes on the 
strength of impending expansions and contractions. 

We first examined the structure of the national expend- 
iture theoretically. We attempted to show (through process 
analysis) why at certain junctures during cyclical expansion 
small but widespread autonomous interruptions in the 
national spending stream are not only able to govern the 
direction but also the amplitude of the succeeding move- 
ment in the gross national product. We specifically 
set up a hypothesis relating the diffusion of autonomous 
movements among the components of the gross national 
expenditure to the amplitude of the impending contraction 
in the national income. 

Our next objective was to quantify our hypothesis and 
then to test it against cyclical experience over the last 
twenty-five years. This called for the development of a 
technique: first for isolating and then for measuring the 
diffusion of autonomous changes in the national expendi- 
ture in the vicinity of the peak. We attempted to solve 
this problem by application of the process analysis of the 
preceding chapter. However, instead of deducing the 
behavior of time series from the actions of income ex- 
penditure functions, as is normally done in theoretical 
analysis, we reversed the process and deduced the behav- 
ior of expenditure functions from the pattern traced by 
expenditure time series. 

Briefly, this was our logic. All specific components 
of expenditure are assumed to be positively sloping func- 
tions of current gross national income. It follows that if 
during the expansion in the gross national income (up to 
and inclusive of the period centered on the peak) a specific 
component of expenditure contracts, the contraction in 
expenditure must have been brought into being by an 
autonomous displacement of the relevant expenditure 
function. In view of our assumption about the positive 
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Slope of all income expenditure functions, there cannot be 
any other source of causation. 

This type of analysis of specific expenditure time 
series gave us the information we needed for the construc- 
tion of a vector diffusion index of the gross national ex- 
penditure and the raw material we needed for testing our 
hypothesis. After suitable adjustment of the vector diffu- 
sion index for counter-cyclical expenditure, we tested our 
hypothesis against the 1929, 1937, 1948 and 1953 contrac- 
tions. It proved capable of predicting ordinally the ampli- 
tude of each of those episodes within a single quarter of 
the commencement of contraction. 

Finally, we explored the symmetry of the hypothesis 
proposed at lower turning points and for the prediction of 
cyclical expansions. We first discussed the plausibility of 
a relationship trying the diffusion of autonomous strength 
in the national expenditure in the vicinity of the trough to 
the strength of the impending cyclical expansion. We then 
went on to apply the tools of measurement developed to the 
new situation in the time zone about the trough. The results 
of quantification and testing again proved encouraging. The 
hypothesis proposed, within a single quarter of each trough, 
successfully predicted the ordinal strength of the expan- 
sions commencing in 1938, 1946, 1954, 1949 and 1933 in 
accordance with cyclical experience. 
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POST-WAR PROBLEMS OF SELECTED 
MASSACHUSETTS URBAN BUS COMPANIES 
OPERATING IN CITIES UNDER 200,000 POPULATION 


(Publication No. 23,382) 


Robert Louis Rivers, Ph.D. 
University of Illinois, 1957 


When the street railway was the predominant form of 
local transportation, the industry prospered. Even though 
a sizable investment was required in auxiliary facilities, 
such as trackage, paving, and power supply, it was possible 
to generate enough traffic to utilize the plant above the 
break-even point. The development of “jitney” transpor- 
tation and the increase in automobile ownership eventually 
made it impossible for street railway companies to cover 
the full cost of service. A rapid conversion to motor 
buses followed in an attempt to reduce overhead costs and 
thereby to lower the break-even point. The phenomenal -: 
increase in the number of automobiles after the second 
World War, however, was primarily responsible for the 
increased rate of Dassenger decline which made it impos- 
sible for many companies to cover the full costs of service. 
The various reasons contributing to this situation are 
examined with particular reference to transit companies 
operating in cities under 200,000 population. 

In face of a shrinking demand for its service, the 
industry has had to meet increases in operating costs. 
For most companies, profits have dwindled and, in many 
cases, have diasppeared. Unlike the large companies, the 
smaller ones cannot adopt successfully such innovations 
as express and park-ride services, merchant payment of 
customer fares, and premium fare services, since the 
size and characteristics of the geographical area served 
effectively preclude such experiments. In cities under 





00,000 population fare increases usually produce negative 
results because of the short average ride. The results of 
fare increases are more positive in the intermediate size 
cities. It is recommended, however, that fares be estab- 
lished on a more scientific basis. Another problem with 
most companies is the provision of sufficient capacity to 
meet peak demands. This results in about two-thirds of 
the equipment being idle for two-thirds of the time. This 
characteristic is present to a greater degree in the larger 
companies than in the smaller. 

In addition restrictive regulatory procedures have been 
costly to the companies. Local governments have resisted 
transit company proposals for cost reducing service 
changes, and the Massachusetts Department of Public 
Utilities has delayed frequently the approval of needed 
fare increases for many months. In view of the economic 
changes which have occurred over the years, it is recom- 
mended that necessary changes in regulation be made to 
conform with changed conditions. 

The majority of current proposals have consisted of 
restrictions upon the use of private automobiles in urban 
areas and of tax relief for the companies. Both types of 
proposals are inadequate since they fail to recognize 


changed conditions of demand. It is recommended that 


revised thinking be applied to the situation. New concepts 
of regulation and managerial policy are presented which 
look foreward to the time when local transit will be coor- 
dinated and integrated with other forms of urban passenger 
transportation which will be directed by one central agency 
or authority. 272 pages. $3.75. Mic 57-3955 


TRENDS IN SCALE OF PRODUCTION AND 
CONCENTRATION, IN U.S. MANUFACTURING 
INDUSTRY, 1904-1947 


(Publication No. 23,637) 


Saul S. Sands, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. J. Parker Bursk 


This study seeks, in the first place, to measure the 
growth in scale of production (size of plant) in U.S. Manu- 
facturing Industry during the first half of the twentieth 
century, in the second place, to determine the extent to 
which growth in scale of production has been subject to 
retardation, and finally, to measure the changes that have 
taken place in concentration of production during this 
period and to relate them to changes in size of plant. 

A total of 83 U.S. manufacturing industries are included 
in the study. For each of these industries were developed 
time series of indexes of number of establishments, phys- 
ical output, output per establishment and concentration 
ratios. The classification of industries of the Census of 
Manufactures of 1929 has been used throughout. The 
period covered by the time series extends from 1904 to 
1947. 

The first phase of the study concerns itself with growth 
in scale of production, output and number of establish- 
ments. The measure of scale of production is output per 
establishment. The average quinquennial rate of change 
of each series is given by the slope of a straight line to 
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the logarithms of the data, that is, the slope of a straight 
line on a ratio scale. 

The findings indicate that growth in scale of production 
is an almost universal phenomenon among the sample of 
industries. In addition, there is a positive association 
between rates of growth in output and number of establish- 
ments in an industry; there is also a significant positive 
association between rates of growth in output per establish- 
ment (scale of production) and output. On the other hand, 
investigation reveals no significant association between 
trends in scale of production and number of establishments. 

About 75 percent of the industries in the sample display 
retardation in growth of number of establishments, output 
and output per establishment (scale of production). This 
finding lends weight to the notion that slackening in the 
rate of technological progress results in slackening in 
growth of scale of production. The basic causes of change 
in optimum size of plant are examined and the possibility 
is discussed of a decline in optimal scale through the use 
of capital saving technology. 

Data are presented concerning concentration of produc- 
tion among the largest plants of an industry. The measure 
of concentration is the share of total output of the industry 
controlled by the 20 largest establishments. Although the 
majority of the industries displayed a rise in concentration, 
in most cases. the rise was not sufficient to raise concen- 
tration to a level that might be considered potentially 
dangerous for competition. In the majority of industries, 
concentration was low enough to permit competition if 
each firm in the industry owned one establishment and 
there was no collusion between firms. 

The degree of covariation between growth in size of 
establishment and increase in concentration is not signifi- 
cant. Thus, the hypothesis that technological change 
making for a larger size of plant is conducive to a decline 
in competition is not supported by the data. High rates of 
growth in output are associated in the main with small 
increases and declines in concentration. Thus, to the 
extent that an increase in concentration by establishment 
contributes to a decline in competition, the likelihood of 
such a decline is greater in industries with moderate or 
declining growth in output than in industries with rapid 
growth. The study concludes with a technical appendix 
wherein are described the techniques employed in deriving 
the various measures used in the study. 
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JUTE POLICY IN INDIA AND PAKISTAN, 
1947-1953: AN ECONOMIC ANALYSIS 


(Publication No. 23,216) 


Frederic Claiborne Shorter, Ph.D. 
Stanford University, 1957 


The partition of the Indo- Pakistan subcontinent in 1947, 
and the subsequent economic policies of the new govern- 
‘ments, produced major changes in the conditions of pro- 
duction, manufacture, and trade of jute. India and Pakistan 
together continue to control almost all of the world’s raw 
jute production and about three-fifths of its processing 
into manufactures. But since partition, manufacturing has 
commenced on a large scale in Pakistan where none ex- 





isted earlier; India’s former share in raw jute production 
of one-fifth has expanded to nearly one-half; and the 
expert trade in raw jute has shifted from Calcutta to 
Pakistani ports. 

Competitive policies of India and Pakistan, intended to 
increase one or the other’s income from some aspect of 
jute production, manufacture, or trade, have been largely 
responsible for these changes. Since the aggregate level 
of exports of both countries has been stagnant, the gains 
of one country have generally been at the expense of the 
other country. In Pakistan, the instrumental policies 
included acreage control, price supports of several kinds, 
export taxes, financial and other public support for new 
trading and port facilities and for new mills, and exchange 
controls. In India, export duties, maximum price controls, 
exchange control, devaluation, an embargo on raw jute ex- 
ports, and government interference in the monopolistic 
practices of mills have been influential. Although govern- 
ment policies will continue to affect competitive relation- 
ships between the two countries, there are also some pos- 


sibilities for mutual cooperation. 


In addition to existing published literature, the study 
utilized unpublished material from public agencies, trade 
associations, and private individuals, and information 
collected by field interviews during 1953 and 1954. Statis- 
tical analysis is employed wherever possible, but the 
nature of the policy questions and of the available materials 
necessitates extensive reliance on historical and qualita- 
tive analysis. 

Although the ultimate objective of this study is policy 
analysis, six preliminary chapters are necessary to 
establish the setting within which policy is made. The 
principal background topics are the production and mar- 
keting of jute, patterns of world trade, consumption trends 
with particular reference to the problem of substitutes, 
and the production restriction agreement of the Indian 
mills. The remaining chapters analyse policies affecting 
the Indian manufacturing industry, the Pakistani manufac- 
turing industry, and raw jute production and trade, includ- 
ing consideration of some alternative policy possibilities. 
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A STUDY OF WORK SIMPLIFICATION IN HOSPITALS 
WITH EMPHASIS UPON ECONOMIC IMPLICATIONS 


(Publication No. 22,864) 


Harold Eugene Smalley, Ph.D. 
‘University of Pittsburgh, 1957 


The general objective of this study is to discover and 
to identify problems of application, to appraise applicabil- 
ity, and to propose means of minimizing obstacles to the 
application of work simplification principles to hospitals, 
with due regard for economic considerations. The 
approach selected for pursuing this objective premises 
the flow of problems of application from economic, 
psychological, sociological, and philosophical factors. 
The study itself is divided into three main parts. The 
first deals with the environment within which the central 
problems of applicability function, the second with the 
means employed in treating these central problems, and 
the third with constructive proposals for capitalizing upon 
the solutions to problems of applicability. 
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Methods improvement can be assumed to have been a 
part of the policy of hospital management through the 
years, but formal, organized programs dealing with the 
use of segments of scientific management are of recent 
origin. Misunderstanding of word meaning is a factor in 
the attitudes of health leaders toward scientific manage- 
ment. There is a continuum of attitude along which opinion 
varies widely from one of advocating rapid and widespread 
adoption of virtually all techniques of scientific manage- 
ment to one of advocating opposition to the introduction of 
any new program. 

There can be little question that historically-rooted 
characteristics of hospitals create problems in the appli- 
cation of work simplification principles. The industrial 
engineer faces two kinds of issues in relation to the matter 
of uniqueness, those stemming from real instances of 
uniqueness and those stemming from imagined differences. 
It is important to realize, however, that both kinds are 
real problems for the industrial engineer since they both 
intensify resistance to change. 

The study holds that if specialists in hospital and 
medical administration understnad the economic bases 
of health services, they will be better equipped to deal 
with problems in the decision-making process. Through 
such an understanding, definitive administrative and 
management guides can be established for quality and 
cost. Thus, with a policy on quality levels and cost goals 
within which to work, the industrial engineer can proceed 
to the task of maximizing the quality-cost ratio. 

The opinions of health-oriented people are that instruc- 
tional technique and training materials used in the insti- 
tutes of this study are satisfactory and that the tools of 
work simplification are useful. Workshop experiences 
make possible an analysis of alternative methods of in- 
doctrination. A comparison between the opinions of work- 
shop participants and methods practitioners reveals gen- 
eral agreement on work simplification applicability. One 
must conclude that work simplification practitioners 
generally regard their work as important in carrying out 
hospital objectives. They testify, as do workshop partici- 
pants and respondents, that the principles of work simpli- 
fication are readily applicable to hospitals. 

Evaluation of work simplification is achieved by a 
statement of actual accomplishment which is general 
enough to accommodate diverse opinions with respect to 
the importance of the various criteria of success. A 
theory of evaluation can facilitate an appraisal of the value 
of work simplification. 

The establishment of a suitable attitude climate for 
work simplification and the inauguration of a work simpli- 
fication program are not by any means identical. The 
approaches to implementation include the consultative, 
university affiliation, community service, hospital associ- 
ation, commercial interests, in-service, and professional. 
The conclusion can be drawn that the professional approach 
is best. The formal program outlined in this study seems 
to provide the best instrumentalities for facilitating good 
patient care at low cost. 

The general conclusion can be drawn that work simpli- 
fication principles are applicable to hospitals. 
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COST ACCOUNTING AND BUDGETING PROBLEMS 
IN AIRCRAFT MANUFACTURING 


(Publication No. 23,021) 


Richmond Oliver Bennett, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. G. H. Newlove 


This study was made to evaluate (1) assembly costing 
in the aircraft industry; (2) the methods of budgeting and 
budgetary control; and (3) the system of managerial 
reports, through first-hand observation and experience. 

The aircraft industry has accounted for costs incurred 
on a contract by lot only and on a “non-pyramided” basis. 
The resulting time lag gave inadequate cost information 
and control. The company in this case study has attempted 
to solve this problem by costing parts by job-lot-run 
average and identifying these costs to an item number 
(integral part of the airplane). IBM tabulating equipment 
makes possible the determination of assembly costs. 

A new division manager installed a system of budgets 
and cost controls shortly after the outbreak of the Korean 
War. The system of budgets depends on two key instru- 
ments: (1) the project budget and (2) the overhead budget. 
The project budget is prepared from the bid estimate upon 
which the contract is negotiated and is a detailed account 
of the expected cost to manufacture a certain. number of 
airplanes. The overhead budget is prepared some months 
prior to the beginning of the fiscal year and is a detailed 
estimate of indirect costs for the year ahead. 

The Budget Department is a service organization set 
up to supply all concerned the data necessary for adequate 
cost control. The line personnel are entirely responsible 
for controlling costs. To do this they must have accurate 
and timely control reports, which are issued on a continu- 
ing basis--weekly, monthly and cumulatively. There are 
three classes of such reports: (1) on labor performance; 
(2) on personnel; and (3) on costs. These reports are 
prepared by responsibility and are summarized to the 
division level before presentation to top management. 

In the aircraft industry, where conditions change 
drastically and frequently, long-range forecasting is very 
difficult. But this company through constant attention and 
frequent revisions to its long-range plans has been able to 
meet with a fair degree of success in forecasting cash 
requirements, sales, and profits for several years in 
advance. 

This company produces military airplanes for the 
Air Force. Manufacture proceeds by way of the production 
assembly line, while costing, budgeting, reporting, and 
forecasting proceed by way of a parallel paper-work 
assembly line. 189 pages. $2.50. Mic 57-3959 
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THE EXPORT MARKET FOR 
EDIBLE-SOAP FATS AND OILS 


(Publication No. 23,300) 


Eric Richard Berg, Ph.D. 
University of Dlinois, 1957 


This study is concerned with the prospective export 
market for soybean oil, cottonseed oil, lard, and tallow 
and grease. These fats and oils are either directly or 
indirectly substitutable for twelve other major fats and 
oils in international markets for use in food and soap 
products. 

The combined production of fats and oils in the United 
States is not readily adjustable. Cottonseed oil, lard, and 
tallow and grease are by-products and price has little 
effect on production. Soybean oil is produced jointly with 
soybean meal. An expanding market for soybean meal, in 
addition to acreage controls for basic crops, tends to 
expand soybean production. 

Domestic per capita consumption has been relatively 
stable for several decades, even with large price changes, 
and production in excess of domestic requirements has 
been exported. For several decades prior to 1949 the 
United States was usually a net importer of edible-soap 
fats and oils. Beginning with World War II production 
increased rapidily, and by 1949 the United States became 
a net exporter. Exports continued to increase, and in 1956 
accounted for one-third of the world total. The foreign 
market absorbed the large volume of exports because 
supplies in other areas were sharply reduced during the 
war and early postwar periods. World production recov- 
ered gradually, and during 1954 and 1955 per capita sup- 
plies were one pound above prewar levels. Large in- 
creases in production from development of unharvested 
native palm tree groves and the application of modern 
technology to annual oilseed production in underdeveloped 
areas are in prospect. 

Differences in per capita consumption among individual 
countries are primarily associated with income, relative 
prices of other foods, dietary habits, indigenous produc- 
tion, supplies available for importation, and processing 
and marketing technology. 

Western Europe normally accounts for two-thirds of 
world imports, but only about one-half of United States 
exports are usually shipped to Western Europe, the other 
one-half largely going to relatively low income countries. 

During the postwar period the primary margarine and 
shortening oils (cottonseed, soybean, and peanut oils) were 
in short supply in international markets relative to the 
primary soap fats and oils (palm tree oils, whale oil, and 
tallow and grease), and because of an increasing consumer 
acceptance of margarine and shortening and an increasing 
use of the former oils as cooking oils, the prices of the 
former increased relative to the latter from prewar to 
postwar. The postwar production of soap in North Amer- 
ica and Northwestern Europe decreased, but the production 
of synthetic detergents increased, and a larger volume of 
the primary soap fats and oils were used in the production 
of margarine and shortening. 

' Per capita consumption in the relatively high income 
countries of Northwestern Europe has stabilized. Future 
United States exports will be largely dependent on produc- 
tion and consumption in low income countries, where per 
capita consumption is relatively low. Increased consump- 





tion in the low income countries would tend to reduce 
their exports, or to increase their imports, making a 
greater share of the world market available for United 
States exports. Nutritional levels in the low income 
countries are considerably below those in the high income 
countries, and an increased consumption of fats, oils, and 
oilseeds in the former would raise nutritional levels, in 
addition to alleviating the protein deficit because soybeans 
and peanuts are an important source of protein in several 
of the major exporting countries. Fats and oils are 
relatively expensive items of diet in the low income 
countries, and United States exports will likely be greatly 
affected by price policies regarding exports. 
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VARIABLE ANNUITIES 
(Publication No. 23,025) 


James Adon Byrd, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Charles L, Prather 


Few events in recent years have stirred as much 
controversy in the financial community in the United 
States as the birth and development of variable annuities. 
The term 'variable annuity’ has now been generally 
adopted to describe a new type of contract under which a 
series of payments is to be made in varying dollar amounts 
for the duration of a life. 


’ 


I. Purposes of the Study 


Despite all that has been spoken and written on the 
subject over the last five years, in 1957 there was no 
single source to which an interested reader could turn 
for a reasonably complete description of the background, 
nature, and history of this new type of contract. Litera- 
ture on the subject is in a highly uncorrelated state, 
largely because it is authored by the more outspoken 
supporters and critics of variable annuities. 

The first purpose of this study is to present (1) a 
summary of significant developments in annuity history 
which preceded birth of the variable annuity idea, (2) a 
practical and a technical explanation of the novel method 
used in variable annuities to combine well-known actuarial 
and investment principles, along with a description of the 
objectives of the combination, and (3) a summary of the 
findings and conclusions of statistical studies which supply 
empirical justification for the new type of annuity contract. 

The second purpose of this study is to present the 
highlights of what has come to be called the “variable 
annuity debate.” In less than five years, controversy over 
variable annuities shifted from a theoretical question of 
whether or not variable annuity contracts should be made 
available to the general public at all to a practical ques- 
tion of whether variable annuity contracts should be sold 
by an existing type or by a new type of financial institution. 
By 1957 the debate had become centered on the following 
two points: (1) whether life insurance companies in gen- 
eral should be given statutory authority to issue variable 
annuities; and (2) whether variable annuities should be 
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regulated as ‘annuities’ or as 'securities.” An attempt 
is made in this study to cover only major points involved 
in the debate and to make a fair representation of varying 
views on variable annuities. 


II. Plan of the Study 


In general, this study follows a chronological pattern. 
Chapter II includes a discussion of the meaning and func- 
tion of an annuity. This departure point was necessary 
because the term ‘annuity’ has been used historically to 
refer to several types of financial arrangements. Chapter 
III summarizes annuity experience of life insurance com- 
panies in the United States. Especially noted are three 
developments in recent years which have been reducing the 
relative attractiveness of conventional fixed-dollar life 
insurance company annuity contracts. 

The special circumstances under which variable annui- 
ties were born are discussed in Chapter IV. This discus- 
sion includes an explanation of how a basic retirement- 
income need was recognized and the practical method 
devised by the Teachers Insurance and Annuity Association 
(TIAA) to meet this need. Both the practical and technical 
aspects of participation in College Retirement Equities 
Fund (CREF), TIAA’s companion corporation, are presented 
in Chapter V to show variable annuities in action. 

The assumptions, methods, findings, and conclusions of 
statistical studies which supply empirical justification for 
variable annuities are summarized in Chapter VI and VII. 
In Chapter VIII, reasons why the availability of variable 
annuities was still generally restricted in.early 1957 
are identified, and the principal points in the “variable 
annuity debate” are summarized. A summary of the study 
and the conclusions drawn from it are presented in Chapter 
IX, Variable annuity regulatory materials, rules for 
determining CREF benefits, and a specimen variable 
annuity contract are included in the appendices. 


III. Conclusions 


In an economic system in which living costs fluctuate, 
there is a need for retirement incomes of relatively stable 
purchasing power. In the future, this need may be even 
greater in the United States than at present. 

One of the best methods yet devised for meeting this 
need is a combination of variable-dollar and fixed-dollar 
investments, with accumulated capital sums liquidated 
under the modern annuity principle. Variable annuities 
are especially designed to accomplish this objective. 

Life insurance companies appear to be the logical 
issuers of the new type of annuity contract, because of 
their experience in dealing with actuarial matters and 
their reputation for conservative investment. Sale of 
variable annuity contracts by other types of financial 
institutions would have more far-reaching implications. 
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PUBLIC UTILITY REGULATION IN GEORGIA 


(Publication No. 23,582) 


John E. Clayton, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Joseph R. Rose 


The purpose of this study is to bring about fuller under- 
standing of general public utility regulatory problems 
through analytical study of regulation in the individual 
states. In the main, the study is a critical analysis of the 
Georgia treatment of the conventional public utility regu- 
latory problems, using primarily the regulatory standards 
developed in the literature and by commissions and the 
courts. After outlining the powers and duties of the regu- 
latory agency, consideration is given to the regulation of 
the rate base, the rate of return, expenses, depreciation, 
security issues, and accounting. 

Commission and court decisions are the predominant 
sources of information regarding regulatory practices, 
but, where necessary, these sources are supplemented by 
reference to commission files and interviews with mem- 
bers of the commission and its staff. The data used 
pertain primarily to electric, gas, telephone, and transit 
utilities, with motor carriers and railroad cases being 
considered only when the problems under study are 
involved. 

In general an outline of existing regulatory theory as 
set forth in the literature is followed by critical analysis 
and evaluation of regulatory practices in Georgia. In 
certain areas, however, an attempt is made to clarify and 
strengthen the literature. 

Georgia utilities are regulated by the provisions of 
several laws passed over the years by the General Assem- 
bly rather than under a single public utility law. An 
independent agency, elected by the people, the Georgia 
Public Service Commission has the authority to exercise 
“seneral supervision” over the Georgia operations of 
railroads, express companies, telegraph companies, street 
railroad companies, dock and wharf companies, cotton 
compress companies, telephone companies, electric power 
companies, gas utility companies, motor busses and track- 
less trolleys operated by street railroad companies, and 
motor common and contract carriers. 

The basis of stating the rate base was fair value from 
1898, Smyth v. Ames, to 1944, the Hope Natural Gas case. 
Since the Hope case, the aggregate rate base generally has 
been some measure of the past cost of utility property. 
Regarding the rate base components, plant held for future 
use and plant in service currently are included; plant 
under construction, funds pledged to construction, plant 
acquisition adjustment, going concern value, overhead, 
working capital, and excess investment over current cost 
levels may or may not be included; and past losses and 
franchise value are excluded. 

The rate of return is based largely on cost of capital, 
with fairly extensive cost-of-capital studies being made in 
certain cases. The commission pays close attention to 
such expenses as payments to affiliates, management 
salaries, and promotional expenditures. The straight-line 
method is commonly used in determining the annual charge 
for depreciation; and accrued depreciation is deducted 
from gross property values in arriving at the rate base, 
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except in rare cases when the sinking-fund method is used 
to determine depreciation expense. 
212 pages. $2.75. Mic 57-3962 


GUARANTEED RENEWABLE DISABILITY INSURANCE 
(Publication No. 23,588) 


Oliver Donald Dickerson Jr., Ph.D. 
University of Pennsylvania, 1957 


Supervisor: C,. A. Kulp 


Topic - Guaranteed renewable disability insurance includes 
contracts issued to individuals and covering disability 
resulting from both accident and disease contracted during 
the working life. The policies are not cancellable by the 
company during their term and are guaranteed renewable 
during the normal period of the insured’s working life. 
Since long-term disability, lasting five years or more, 
produces the greatest economic impact and represents 

the largest potential market, contracts providing such 
benefits are given primary consideration. The main 
purposes of this work are to describe the business and to 
determine whether such long-term contracts may be 
issued safely. 





Method - The previously available material in this area 
has been scattered in rather inaccessable sources. The 
organization, combination, and presentation of this material 
from secondary sources is one main objective of this work. 
An extensive analysis of company practice in regard to 
policies issued, underwriting requirements, rate bases, 
premiums and marketing factors is derived from a 
questionnaire sent to all companies writing this type of 
business. Statistical analysis of premiums and losses, 
disability incidence and severity, and the causes of disa- 
bility is included, Interviews and correspondence with 
company Officials provided considerable information. 





Findings - The loss of earning power and wealth from 
disability exceeds $20 billion annually in the United States. 
This represents perhaps the most fertile field for the 
development of private insurance. The financial impact 

of long-term disability is rarely met by insurance since 
most available coverages are limited in availability, short 
in duration, or low in amount of benefit. 

The age-specific probability of long-term disability is 
about the same as that of death and increases with age at 
an increasing rate. The main factors producing disability 
are the same as the main causes of death. 

Despite the high frequency and severity of loss, insur- 
ers have been reluctant to provide guaranteed renewable 
protection against long-term disability. The poor experi- 
ence of companies in this field during the great depression 
is largely responsible for this attitude. Inadequate data 
for determining premiums, weak underwriting and a too 
generous Claim policy were among the major reasons for 
these losses. 

Difficulties of properly defining disability, problems of 
moral hazard, the dangers of over-insurance and the 
difficulties of obtaining sound and applicable data have 
caused many companies to avoid the line entirely and 





others to approach only with the greatest caution. How- 
ever, there are over sixty companies active in the field, 
some issuing contracts with benefits payable until age 
sixty-five or, on a limited basis, for life. 


Conclusions - Statistical data now available provide a 
sound basis for computing premiums and reserves. If 

the knowledge gained in regard to claim and underwriting 
safeguards is utilized properly, the present popular ten- 
year sickness benefit contract should prove profitable. 
While a serious depression could produce losses, a decline 
of the magnitude experienced during the thirties seems 
very unlikely. Experimentation with longer term benefits 
running to age sixty-five or so is a heartening recognition 
by some companies of the magnitude of the need. Experi- 
ence under these forms is too limited to determine whether 
the problems of moral hazard and over-insurance can be 
controlled by underwriting. However, it seems likely that, 
with an earned-income type of disability definition, and an 
other-insurance clause with teeth in it, such contracts 
may be safely issued by carriers with sound underwriting 
and claim policies. Agressive marketing of present types 
of policy and the development of appropriately safeguarded 
longer-term benefit contracts should result in a many-fold 
expansion of present premium volume and go far towards 
meeting the needs of the public for sound long-term disa- 
bility protection. 296 pages. $3.80. Mic 57-3963 





A STATISTICAL ANALYSIS OF THE ECONOMIC 
ASPECTS OF NINETEEN PROTESTANT 
CHURCH-RELATED COLLEGES IN TEXAS 


(Publication No. 23,045) 


John Quill Taylor King, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. John R. Stockton 


This study is concerned with a statistical analysis of 
the financial framework of‘nineteen Protestant church- 
related colleges in Texas with emphasis upon their 
church constituencies. A questionnaire was submitted to 
these institutions requesting information which would help 
to determine what factors influenced the acquisition and 
disposition of funds in the past and to relate them to pres- 
ent techniques with the hope that they may serve as guides 
in determining the wisdom of the colleges’ use of available 
funds. The questionnaire considered data for the year 
1955-1956. Financial data, for the years 1952-1955, were 
obtained from another reliable source. 

The study revealed that the church is the greatest donor 
to these higher education institutions, contributing between 
20 and 27 per cent of the educational and general income 
of these schools, in 1955-1956. Students’ fees were re- 
sponsible for about 60 per cent of this income. Seven 
institutions indicated increases in church appropriations 
in recent years. Endowment earnings, foundation grants, 
and private gifts contributed small percentages to this 
fund. Church grants as a percentage of educational and 
general income varied inversely with size of enrollment 
but church grants in terms of dollars varied directly with 
size of enrollment. 
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Approximately one half of the total budgets of the 
nineteen institutions, considered as a unit, was spent for 
educational and general purposes. Approximately one half 
of the educational and general expenditures was in the area 
of resident instruction. Administrative and general ex- 
penditures accounted for about 25 per cent of the total 
educational and general expenditures. Indications were 
that a number of the nineteen institutions experienced 
deficit financing during 1955-1956. 

It appeared that size of enrollment has some influence 
on the total number of trustees as the institutions with the 
largest enrollment tended to have the largest trustee 
boards. Over 80 per cent of the members on these boards 
are either elected or confirmed by their respective church 
groups. 

It was found that percentage of students from sponsoring 
denominations varied inversely with size of enrollment, 
with a mean per cent of 65 for the nineteen schools. These 
students came from church groups of which the total 
number of different congregations amounted to 17,975, and 
the total number of church members (no duplications) 
amounted to 4,841,465. The constituency of the average 
college consisted of 999 congregations and 268,970 mem- 
bers. : 

Most of the reporting institutions felt that direct com- 
munication between the president and individual congrega- 
tions created the best response in terms of students and 
finance. They felt, also, that brochures, folders, etc., 
were the most effective media influencing support on the 
area or general church levels. They considered the 
college’s church relations program to be more significant 
in maintaining church support than its campus religious 
program or its legal relationship to the church. 

There was a significant relationship between percentage 
of educational and general income from church sources 
and church relations methods, scored on a diversity of 
methods and the frequency of their use. The relationship 
between percentage of educational and general income 
from church sources and percentage of students from 
denominations was significant also. There were low nega- 
tive correlations between total number of trustees and 
scores on church relations methods, percentage of students 
from denominations, percentage of educational and general 
income from churches, and percentage of total income 
from church sources. 

The average tuition charge, computed by weighting each 
institutions’ charge by its full-time enrollment, for the 
nineteen institutions was $393.85. Many of these schools 
had increased their tuition within the last four years. The 
average expenditure per student in the nineteen institutions 
varied inversely with size of enrollment. 

A proposed technique to determine the economic value 
of a church-related college to its community, using one of 
the nineteen schools as a pilot study, was presented. The 
study revealed that this institution contributed approxi- 
mately $1,879,600 to its community during 1956. This 
figure was based on data submitted by students, faculty 
and other college employees, and data from the business 
office of the college. 287 pages. $3.70. Mic 57-3964 





AN INTERINDUSTRY STUDY OF THE 
SABINE-NECHES AREA OF TEXAS 


- (Publication No. 23,046) 


Charley Darwin Kirksey, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor John R, Stockton 


An interindustry (or input-output) study was made of 
two highly industrialized counties, Jefferson and Orange, 
which are located in the southeastern corner of Texas. 
The leading industries of the area are petroleum refining, 
petrochemical processing, metal fabrication, and oil field 
machinery manufacturing. Area interindustry transactions 
for the year 1955 (obtained by sample survey of the pro- 
ducing firms) were used to construct an input-output table. 
Industries which were considered structurally related to 
area production were placed in the processing sector of 
the table; industries considered non-structurally related 
were placed in the final demand sector. Input coefficients 
were calculated for the industries in the processing sector. 
A matrix of these coefficients was set up, and the inverse 
was solved. By the use of this inverse, it was possible to 
calculate direct and indirect requirements from each area 
industry associated with an assumed final demand, after 
all requirements had worked their way through the area 
economy. In this manner, cumulative effects on area 
processing industries were determined by substituting 
assumed final demands and multiplying by the proper rows 
and columns of the inverse. ' 

Interdependence of the Sabine-Neches area with the 
national economy was demonstrated by substituting antici- 
pated final demands for petroleum products, synthetic 
rubber, chemicals, and oil field machinery (based largely 
on national forecasts) and multiplying by the proper rows 
and columns of the inverse in order to forecast 1975 output 
requirements for various area industries. Direct income 
changes, direct plus indirect income changes, and income 
multipliers were computed for all industries in the proc- 
essing sector of the area economy. Examples were given 
to demonstrate the usefulness of the interindustry table 
for marketing analysis. 193 pages, $2.55. Mic 57-3965 


GROUP HEALTH INSURANCE FROM 
THE CONSUMER VIEWPOINT 


(Publication No. 23,207) 


Thomas Robert Martin, Ph.D. 
Stanford University, 1957 


American industry has a large stake in the nation’s 
health, and business management and employee groups 
have the continuous task of evaluating group health insur- 
ance and prepaid medical plans. In order to do this, a 
set of principles by which to guide is desirable. This 
study adopts the viewpoint of the consumer and develops 
the health plan characteristics which best serve his 
interests. 

The health of the nation is relatively good and has 
improved rapidly in the last half century. Still there 
are many pressing health problems. Health insurance can 
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help solve expecially those problems which are financial 
in origin and those which stem from inadequate prevention 
and early treatment. 

The structure of the medical care “industry” has 
important implications for health insurance. The medical 
profession poses two problems: (1) its prevailing organi- 
zation, “solo” practice, is inefficient; (2) as health insur- 
ance raises consumers’ ability to pay, the practice of 
basing fees on ability to pay probably causes medical 
costs to be higher than they would otherwise be. Hospitals 
pose no such shortcomings, but the cost of hospital care 
is high and has increased rapidly. Government absorbs a 
large part of the cost of medical care and thus reduces, to 
some extent, the need for health insurance. 

The financial function of health insurance arises from 
the fact that medical costs for an individual family are 
largely unpredictable. Average family costs of medical 
care do not appear burdensome, but some families suffer 
“catastrophic” costs. Health insurance seeks to alter the 
incidence of medical costs so as to eliminate *catastroph- 
ic” burdens. 

The historical development of health insurance is 
reviewed, and all major forms of health insurance are 
examined. By 1956, over 107 million people had some 
kind of health insurance. However, coverage is less than 
this figure would indicate, for only 32 per cent of the 
gross medical charges of insured families was met by 
insurance in 1953. 


In order to gain insight into the consumers’ problems, 
twenty-one focussed group interviews were conducted 
with employees of nineteen companies. The important 
observations from this research are as follows: 


1. Members are poorly informed about their health 
plans. 


. Some plans fail to provide adequate protection for 
retired members. 


. Serious gaps and limitations in plans are common- 
place. 


- Members do not believe they abuse health plans. 


». There is strong consumer objection to any plan 
which has a lack of “choice of doctor.” (Much of 
this objection appears to be based on misinforma- 
tion.) 


6. Most consumers prefer to self-insure in part. 


The consumer research and study of all the factors 
involved in health insurance led to the principles which 
should underlie a plan: 


1. A health plan should be efficient. 
2. Prevention and early treatment should be encouraged. 


3. A plan should be comprehensive--most major 
categories of cost should be covered. 


. A few reasonable exclusions are desirable. 


». Health insurance cannot be made available to every- 
one. 


. Coverage should not overlap other kinds of protec- 
tion. 


. There should be a right to continue membership 
upon retirement. 





8. There should be a reasonable choice of doctor. 


Five plans are evaluated as a demonstration of how to 
weigh the merits of a plan. The closed panel plan seem- 
ingly best satisfies the criteria of a good plan. 

A recommended plan which incorporates all the above 
principles is described. It consists of three parts--a 
hospital coverage, physicians’ care coverage and a major 
medical coverage. The estimated cost of such a plan for 
a family of three or more (San Francisco area) is $19.00 
per month. 220 pages. $2.85. Mic 57-3966 


AN INTERINDUSTRY RELATIONS ANALYSIS 
OF THE TEXAS ECONOMY FOR 1947 


(Publication No. 23,049) 


Francis Barns May, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor John R, Stockton 


In this dissertation an open, static, input-output model 
for the economy of State of Texas for the calendar year 
1947 has been constructed. The entire economy of the - 
state was organized into 32 sectors based upon Standard 
Industrial Classification categories which represented a 
consolidation of the 200 sectors contained in the 1947 study 
of the Bureau of Labor Statistics of the United States De- 
partment of Labor known as the Emergency Model. The 
Emergency Model which is an input-output analysis of the 
economy of the United States served as the pattern for the 
Texas model. 

Control totals were established for the value of output 
for each of the 32 sectors into which the Texas economy 
was divided. This was accomplished by reference to a 
variety of published sources. The distribution of inputs to 
each sector was ascertained by means of a table of input 
coefficients, which was based on the Emergency Model. 
Interstate imports and exports were derived from this 
table as residuals. From the completed table, known as a 
transactions matrix, technical coefficients for the Texas 
economy were calculated, showing the amount of inputs to 
each Texas sector for each dollar of output. The implica- 
tions of this table for the Texas economy were discussed, 
and its power as a tool of analysis demonstrated. 

359 pages. $4.60. Mic 57-3967 


COST ACCOUNTING AND BUDGETING FOR 
STATE MENTAL HOSPITALS 


(Publication No. 23,051) 


Hubert L. Menn, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. C, Aubrey Smith 


This study develops principles and procedures of ac- 
counting and budgeting for state mental hospitals. Special 
emphasis is given to procedures for determining depart- 
mental and functional costs and to the relationship between 
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budget administration and control and functional cost 
accounting. 

The development of improved fiscal procedures is 
rated to great advancement which is being made in 
mental health programs. Mental disease has been recog- 
nized as a very important problem, and the responsibility 
for caring for those afflicted will probably remain with 
the states. As mental health programs are expanded and 
increasing sums of money are expended, adequate fiscal 
procedures are becoming more and more important. 

Several aspects of the systems in use in the several 
states are reviewed, and the desirable features are 
included in the procedures developed. It is shown that 
both cost accounting and the program or performance 
budget have been adopted to some extent by many of the 
states. 

The procedures outlined are based on the common 
objectives of operatnng control, increased operating effi- 
ciency, and their use in preparing appropriation requests 
for the legislature and financial reports for public infor- 
mation. Greater uniformity among the states in regard to 
fiscal procedures is also desirable. The objectives listed 
make greater uniformity practical and reasonable as well 
as desirable. 

Cost accounting and the program budget concept are 
aimed at the common objectives, and each is somewhat 
dependent on the other in the accomplishment of these 
objectives. Cost accounting requires a system of depart- 
mentalization on a program or functional basis. Program 
budgeting can be used to its greatest advantages only when 
related to reports on performance based on cost. 

The fact that reports on expenditures will continue 
as legislative requirements is recognized. There is 
included, therefore, a procedure for reconciling the reports 
on operating cost with the statement of cash expenditures. 

Since the determination of accurate costs for the 
several functional departments and sections is the basis 
for scientific budget preparation, the major portion of 
this study is devoted to the departmentalization of the 
hospital operation and the classification and distribution 
of expense. In regard to budgeting, the basic principles 
are explained and the general procedures are outlined. 

Great emphasis is directed toward placing some 
responsibility for budget administration and budget control 
together with responsibility for the operating program, 
on the lowest supervisory level. Delegation of responsi- 
bility for the cost as well as the program is the best way 
to obtain and maintain efficient operation. 

Part of the information concerning the problems and 
practices of other states was obtained through use of a 
ten-page questionnaire. The response is indicated by the 
return of ninety-two per cent of the questionnaires. The 
questions, the tabulation of answers, and brief summaries 
are included in the appendix. 

251 pages. $3.25. Mic 57-3968 





COST ACCOUNTING FOR THE MINING, MILLING, 
AND SMELTING OF COPPER ORES 


(Publication No. 23,052) 


Kemper Williams Merriam, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor George H. Newlove 


Effort is directed in this study toward the accomplish- 
ment of three main objectives: (1) to briefly describe the 
processes of mining, milling, and smelting so that the 
reader may have a better comprehension of mine termi- 
nology, (2) to determine the more important accounting 
methods in current use by mine operators for these 
processes including the manner in which this cost infor- 
mation is presented to management for control of opera- 
tions, and, (3) to illustrate, by an actual case study, the 
cost and production data for a typical mining, milling, and 
smelting operation for a month with cumulative year-to- 
date totals. | 

The uniform cost accounting summaries described and 
illustrated are those which would be prepared by a company 
engaged in the mining, milling, and smelting of a non- 
ferrous ore containing copper as the principal metal and 
silver and gold as the secondary metals. Under the by- 
product method usually applied in this industry, the value 
of the gold and silver produced is credited to the cost of 


the principal metal, copper, with no specific cost being 


allocated to the gold and silver recovered. Due to the 
many variations in grades of ore, texture of ore, and 
location of the deposits, each individual operating company 
will have certain unique processes and problems that are 
not covered in the discussion material. 

These cost records are maintained primarily to facili- 
tate the proper control of operations, but they may also be 
used for determining a proper basis for valuation of in- 
process and the finished metal inventories, when required. 
The records are maintained using two basic classifications 
of cost: by operation or department; and, by elements such 
as labor, supplies, power, and sundry. It is ordinarily 


necessary to determine two unit costs for each major 


operation, one expressing the cost in terms of the amount 
of material handled, treated, or produced in the particular 
department, and the other in terms of cost per unit of the 
primary metal recoverable from such material, in this 
case a pound of refined copper. The material unit cost 
for the mining operation is the cost per ton of ore pro- 
duced; for the milling operation, the cost per ton of ore 
milled; for the smelting operation, the cost per ton of 
new metal bearing material charged into the smelter. 
Periodic comparisons of these unit costs provide a meas- 
ure of the efficiency of the operations which may be of 
material value to the operating officials and department 
supervisors. 

The last section of the paper contains a study of the 
operating costs of a typical mining, milling, and smelting 
operation for copper ores. The costs and production data 
included in this study were obtained from an actual com- 
pany’s records and are representative of a company 
extracting ore from underground workings. The costs 
and production information have been altered, however, to 
the extent necessary in order to prevent disclosure of 
confidential information, but the relationships have been 
accurately retained. 
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The cost patterns for mining, milling, and smelting are 
similar. In fact, this holds true for all functional depart- 
ments of the entire operation; costs are assembled into 
basic groups by object of expenditures; the pertinent infor- 
mation and production statistics are correlated with these 
costs; unit costs are emphasized throughout. In effect, 
this gives the net results of operations in a uniform manner 
and shows at a glance whether unit costs are up or down 
and whether fluctuations in output or dollar costs are 
chiefly responsible. 321 pages. $4.15. Mic 57-3969 


THE INDUSTRIAL DEVELOPMENT OF MEXICO, 
1945-1955 


(Publication No. 23,363) 


Hale Alden Newcomer, Ph.D. 
University of Illinois, 1957 


This thesis is designed to provide some measure and 
analysis of the industrial development of the Republic of 
Mexico from 1945 to 1955 inclusive. We might divide this 
industrial development into three broad stages. The first 
stage consists of an economy in which most of the economic 
effort is directed toward agriculture, mining, commercial 
fishing, and other similar industries. In such an economy, 


there is very little mechanization or use of power facilities. 


In the period before 1940, Mexico might have been classi- 
fied as such a country, with modifications. 

The second stage of industrial development is an econ- 
omy in which a large portion of the economic effort is 
directed toward agriculturai and extractive pursuits, but 
in which some of these raw materials are refined further 
in the channel of production. Examples might be the first 
and second stages in the refinement of petroleum, or the 
smelting of iron ore into pig iron. While many industrial 
and consumers’ goods, particularly when of a more durable 
nature, are imported, there is a marked tendency to devel- 
op assembly and sub-assembly plants within the country. 
There may be some exports of the semi-finished materials 
to other countries and some utilization of these materials 
in the country itself. 

The third stage of industrial development is an economy 
which is capable of manufacturing practically all of the 
goods which are needed by her citizens and which can, 
therefore, export some of the excess of these commodities 
to countries in the other two stages, as well as to countries 
which, while they may be able to produce some goods 
through the entire channel of production, cannot do so for 
others. Many of the European countries and the United 
States would fall into this category. 

Needless to say, there is a range in each of these 
categories. Mexico, from the evidence gathered, seemed 
to be just entering the second stage at the beginning of 
1945, and during the subsequent ten years, made sufficient 
progress in her industrial development program so as to 
be classified as somewhat around the mid-point of the 
second classification. 

In order to have a comparison, the conditions of several 
industries were studied as they existed in 1945. These 
same industries were then traced through the period to 
1955, and then, if industrial development took place, an 
analysis was made to determine, if possible, why this 
occurred and by what process. 





Other phases of the total industrial effort were studied. 
Because of their vital effect on the industrial development 
of a country, transportation, foreign trade, finance, and 
labor (with the emphasis on constitutional and legal frame- 
work), were included. 

The end result seems to be that many industries have 
developed rapidly, notably light manufacturing including 
assemblies. Others, such as mining, petroleum, and 
transportation have developed more slowly. The future 
seems bright if Mexicans permit sufficient rewards to 
attract investment, both foreign and domestic, so as to 
expand more fully both the industrial framework and the 
extractive industries, which are necessary foundations for 
heavy industry. 217 pages. $2.85. Mic 57-3970 


THE DEVELOPMENT OF GRAIN SORGHUMS 
AS AN ECONOMIC RESOURCE 


(Publication No. 23,061) 


John Allen Ryan, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Alfred L, Seelye 


The purpose of this study is to analyze the present 
status of grain sorghums as an economic resource of 
importance in commerce, industry, and agriculture, and 
to determine the reasons for the rapid development of 
this resource since 1940. This study is primarily an 
economic analysis which is concerned with factors leading 
to decisions to produce, price and demand analysis, 
competition between grains, marketing functions and 
institutions, and industrial processing activities. 

Grain sorghums have been produced in the United 
States since about 1840, and until about 1940 they were 
used almost entirely for livestock feed and seed. Produc- 
tion required a great deal of hand labor, which resulted 
in very small quantities entering trade channels. In the 
early 1940’s, efforts of plant breeders made mechanization 
of production possible. This initial impetus to production 
was augmented by a farm labor shortage during World 
War II; a shortage of most grains during the War, which 
increased prices of many farm commodities; acreage 
allocations for other crops; and the fact that grain sor- 
ghums withstand drouth better than most other crops. 
These factors led to increased production of this commod- 
ity. With this increase came expansion of markets, an 
increase in quantities entering trade channels, discovery 
of new industrial uses for this product, and an emphasis 
on grain sorghums as an export commodity. 

While there was only one important group of users 
prior to 1940--livestock feeders--there are now three. 
The appearance of the industrial users and the exporter 
group have made significant changes in connection with 
this commodity, since these two groups have absorbed 
up to 43 per cent of annual production since 1939. This 
market diversification has caused changes in the market — 
structure, as well as the practices of middlemen who deal 
in this commodity. Information on some of these market- 
ing changes was obtained from ninety-eight grain dealers 
by means of a questionnaire. This information is tabulated 
and analyzed in detail in the study. 
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The demand for grain sorghums is analyzed, using the 
methodology developed by Henry Schultz in his book The 
Theory and Measurement of Demand. The per capita 
consumption of grain sorghums increased at the average 
rate of two-thirds of a pound per year over the period 
1929-55. The demand for this commodity is not directly 
related to its price, but to the ratio of its price to the 
price of corn, since this commodity is a close substitute 
for corn. A demand equation is derived which exhibits a 
coefficient of correlation of .96 when compared to actual 
observations during the period 1929-55. 
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AN EXAMINATION OF CONTEMPORARY PRACTICES 
IN ACCOUNTING FOR INTANGIBLE ASSETS 


(Publication No. 23,062) 


Bevie Truett Sanders, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. John Arch White 


The primary purpose of this study was to establish a 
rational basis for reconciling the differences which exist 
at the present time between accounting theory and practice 
in regard to accounting for intangible assets. In order to 
provide a conceptual framework within which contemporary 
practices could be accepted or rejected, an appropriate 
body of principles and procedures which was in accord with 
the “income determination” approach was selected. In 
general, the principles selected represented the most 
recent promulgations and rulings by dominant authorities 
in the accounting profession. 

A preliminary investigation was conducted to determine 
the nature of accounting malpractices which accompanied 
many of the early-day corporate organizations and reorgan- 
izations and which resulted in the inclusion of fictitious 
amounts on the published financial statements. A related 
statistical study was also made to determine the extent to 
which these early malpractices affect present-day financial 
statements. Although the study revealed the presence of 
numerous malpractices involving the use of intangibles 
during the period from 1890 to 1925, it also revealed that 
virtually all intangibles created improperly had been 
eliminated from corporate balance sheets as the result of 
reorganizations or write-offs against capital surplus or 
retained income. Consequently, no valid reason exists 
today for the skepticism which prevails with respect to 
goodwill and other intangibles. 

The major portion of the research consisted of an 
examination of contemporary practices of American cor- 
porations in accounting for all kinds of intangible assets. 
Annual reports, prospectuses, offering circulars, applica- 
tions for listing with the New York Stock Exchange, and 
Moody’s Industrial Manuals provided much of the infor- 
mation. The information provided by these published 
sources was supplemented by a mailed questionnaire 
directed to the controllers of eighty corporations which 
had recently acquired an existing business either by 
purchase of its assets or by acquisition of the capital 
stock of the company. The questionnaire dealt primarily 








with accounting problems arising as a result of a purchase 
price in excess of the book value of the assets acquired. 

Although much of the accounting controversy involving 
intangibles revolves around the amortization problem, this 
study contends that most of the difficulty encountered in 
the past was due to the adoption of faulty accounting 
procedures at the time the intangibles were adquired. 
Where appropriate accounting procedures were used to 
record the acquisition if intangibles, the subsequent 
problem of providing a logical policy of amortization was 
minimized. Therefore, intangibles were categorized in 
this study according to the origin of accountability as 
follows: Intangibles acquired during the promotional stage, 
individually-purchased and developed intangibles, and 
intangibles acquired upon the acquisition of the assets 
and business of a going concern. 

Sufficient evidence was uncovered to indicate the 
presence of a trend toward the adoption of procedures 
for accounting for intangibles which are theoretically 
sound. The early practice of including intangibles in the 
accounts at arbitrary amounts has been abandoned entirely 
as an accounting concept. Equally important, in accounting 
for the acquisition of the assets of a going concern, many 
companies made an effort to identify the portion of the 
excess of the purchase price over the book value of the 
assets applicable to the tangible assets and the portion 
applicable to intangible assets. In many cases the portion 
of the excess applicable to the intangibles was charged to 
a specific intangible where such intangible was determined 
to be a dominant factor in the acquisition transaction. 
Consequently, goodwill was not regarded as an account 
for storing residual values but represented a bona fide 
value as determined by the capitalization of excess profits 
realized by the predecessor company. 
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A PORT AUTHORITY FOR THE STATE OF FLORIDA 
(Publication No. 24,356) 


Eric Schenker, Ph.D. 
The University of Florida, 1957 


During the last decade, the number of state port 
authorities in the seacoast states which are competitive 
with Florida has increased from two to five. The Port of 
New Orleans has been under state control since 1896. 
Mobile, Alabama was placed under a State Docks Com- 
mission in 1923. South Carolina organized a State Ports 
Authority in 1942, and North Carolina and Georgia adopted 
port administration at the state level in 1945. In view of 
the rapid rate at which port administration at the state 
level has grown in recent years, an investigation and 
analysis of the necessity and feasibility of a port authority 
for the State of Florida would seem important and timely. 

The method of procedure followed in the preparation 
of this study was to investigate the respective state port 
authorities in North Carolina, South Carolina, Georgia, 
Alabama, and Louisiana and then present a similar case 
study for the ports of Florida. After all the facts were 
disclosed, the feasibility for a port authority for the State 
of Florida was determined. 

A Port Authority for the State of Florida is advocated 
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in this study for the following two reasons: one, other 
competitive states are supporting their ports with financial 
and promotional aid; and two, the past and planned devel- 
opment of some Florida ports has been approved without 
economic justification. The first reason is related to the 
fact that Florida is surrounded by states with port author- 
ities which have centralized their promotional policies, 
thus putting the Florida ports at a distinct disadvantage. 
The second problem relates to the freight rate structure 
of the United States and the fact that there are seventeen 
ports in the State of Florida with little hinterland. These 
seventeen ports, of which ten have local port authorities 
and the remaining seven are under the jurisdiction of their 
respective municipal governments, would fall under the 
control of the proposed Florida State Ports Authority. 

The proposed Florida State Ports Authority would 
consist of seven members appointed by the Governor with 
the advice and consent of the Senate for the term of seven 
years each. The Authority suggested may not participate 
in any of the activities granted to the local port authorities 
by the State Legislature, except promotional work. The 
proposed Authority does, however, have the right to approve 
or disapprove all future development, construction, equip- 
ping, maintaining, and operation of harbors and seaports 
within the State of Florida. 

The proposed Florida State Ports Authority could solve 
the following problems for the taxpayers of the state: 
prevent the over-expansion of port facilities in any one 
area; remedy the short-sightedness of a port, as in the 
case in Miami; prevent harmful competition among Florida 
ports; and finally, present a sound promotion program for 
the State of Florida which would offset or match those of 
competing state port authorities. 

277 pages. $3.60. Mic 57-3973 


AN EVALUATION OF EXPERIENCE RATING 
IN UNEMPLOYMENT COMPENSATION 


(Publication No. 23,392) 


Clinton Spivey, Ph.D. 
University of Illinois, 1957 


Experience rating in connection with the financing of 
unemployment compensation refers to the methods by which 
employers’ contribution rates are varied from the standard 
rate on the basis of their individual experience with the 
risk of unemployment. This has been one of the most 
controversial issues in unemployment compensation. All 
of the 48 State laws, plus Alaska, Hawaii, and the District 
of Columbia now provide for experience rating. 

The advocates of experience rating customarily advance 
five arguments: (1) that it will encourage employers to 
stabilize employment; (2) that it will help stabilize the 
economy; (3) that it will finance the program properly; 

(4) that it allocates the costs of unemployment to those 
industries, employers, and consumers responsible for it; 
and (5) that it will provide for a more efficient administra- 
tion of the State programs. A critical evaluation will be 
made of each of the above contentions. 

The conclusions of this study show that experience 
rating is a poor incentive to employers to stabilize employ- 
ment. There are other incentives equally strong enough to 





provide stabilization without it. Also, the economic forces 
that work to change the levels of employment for the 
economy as a whole, for a particular industry, or fora 
particular employer, are, to a very large extent, forces 
over which an individual employer has little or no control. 

This study indicates there is a substantial range in the 
degree of adequacy of State reserve funds which have been 
accumulated, and that some of these funds are relatively 
So small that they could be quickly dissipated in the event 
of a sharp and continued upturn in the volume of unemploy- 
ment. For any realistic measure of adequacy an analysis 
of the operation of each State’s experience rating formula, 
a study of the estimated cost of unemployment compensa- 
tion in each State, and finally a formulation of fiscal policy 
should be conducted through a benefit financing study 
Similar to that of the State of Illinois in 1951. 

Even the best designed experience rating system may 
tend to raise an employer’s contribution rate too sharply, 
at the worst time, when his employment and payrolls have 
been dropping and his benefit payments have been heavy. 
Under any type of experience rating system adverse expe- 
rience tends to count heavily enough to boost rates for 
many employers both too soon and too steeply. Therefore, 
present day experience rating as a factor in counter- 
cyclical financing of unemployment compensation appears 
to have a negligible effect. In fact, when there is general 
unemployment of a cyclical nature, higher unemployment 
insurance tax rates appear inevitable under existing expe- 
rience-rating systems. 

The justification for experience rating as a system of 
cost accounting, allocating the cost of unemployment as 
between various industries and various employers, has 
the effect of assessing such costs against the economic 
product or service of the employer. Allocating to each 
employer an arbitrary amount of benefits as the measure 
of his responsibility for unemployment does not provide 
a sound basis for rating. Nor can any other scheme 
designed to allocate responsibility for unemployment to 
individual employers be devised, since unemployment is 
not the product of the individual employer but a phenomenon 
inherent in our economic system. Experience rating 
assesses an almost certain penalty rate on some industries 
and grants favorable rates to other industries without 
special effort on their part. 

That experience rating promotes an active employer 
interest which in turn will provide for a more efficient 
administration of the State programs was investigated. 
That it promotes an active employer interest is certainly 
not denied. On the contrary, there is an over-zealous 
interest which shifts the emphasis of the employer from 
trying to prevent unemployment to trying to avoid payment 
of benefits. Also, public interest in State unemployment 
compensation laws is clearly increasing. Thus, there 
seems to be little justification for the need of experience 
rating to bring about a more efficient administration. 
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AN INQUIRY INTO SOME OF THE COST 
DETERMINATION PROBLEMS OF THE 
FOREST-PRODUCTS INDUSTRIES OF ARKANSAS 


(Publication No. 23,068) 


Nolan Eugene Williams, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. G. H. Newlove 


This study of cost determination problems in the forest- 
products industries of Arkansas begins with an inquiry into 
costing for management and growing of forests and con- 
tinues through logging, lumber manufacturing, pulp and 
paper manufacturing, and furniture manufacturing. Pri- 
mary objectives were (1) to review the methods by which 
cost determination problems are actually being met in the 
forest industries; and (2) to suggest alternative techniques 
which might produce more satisfactory results. Secondary 
objectives were (1) to promote interest in the utilization of 
Arkansas’ greatest natural resource; (2) to promote publi- 
cation and exchange of operating data within the industries 
of the forest; and (3) to promote the use of sound principles 
of management and control. 

No effort was made to present a comprehensive state- 
ment of the basic cost accounting systems used in the 
forest industries in the sense of bookkeeping principles, 
construction of forms, charts of accounts, or even mechan- 
ics of collection; instead, basic managerial problems 
which involve costing techniques peculiar to the forest 
industries were considered. Many decisions affecting cost 
are made upon information not reflected in the accounts; 
therefore, this study was not limited td decisions based 
upon data provided wholly by the cost accounting system. 

For each industry considered in this study there was 
included (1) a brief history of the industry and data on its 
importance; (2) a description of basic processes of the 
industry as it is operating in Arkansas; (3) a review of the 
cost-reporting systems used by the Arkansas firms includ- 
ed in the study; (4) detailed consideration of selected cost 
determination problems and alternate solutions; and (5) a 
summary section. 

Throughout the report of this investigation, this central 
thought continued to present itself. No standardized or 
model cost-reporting system can be developed where so 
much diversity exists. Each system must be tailored to 
fit the individual needs of each particular company--there 
can be no substitute for the ingenuity and imagination of 
the cost accountant in the forest-products industries: 
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STATE TAXATION OF FINANCIAL INSTITUTIONS 


(Publication No. 22,879) 


Arnold Lankford Barrett, Ph.D. 
University of Virginia, 1957 


Since the enactment of the 1923 and 1926 amendments 
to Section 5219, U.S.R.S., and subsequent court decisions 
as in MacAllen v. Massachusetts, 279 U.S. 620, and First 





National Bank v. Hartford, 273 U.S, 548, the American 
states have had four methods for taxing “other moneyed 
capital,” a term which no longer includes “merely personal 
investments not made in competition” with federally 
chartered financial institutions. These methods, which 
are additional to the traditional real estate method never 
disturbed, are 1) the dividend tax as a personal income 
tax on holders of shares, 2) the tax on value of shares, 
3) a tax on income, and 4) an excise tax on the business 
itself to be measured by, or according to, net income. 
All but the first are mutually exclusive. Taxes or rates 
cannot be discriminatory against national institutions-- 
effective rates and equal burden having become the gen- 
erally accepted practical formulae. 

This has all resulted in forty-nine different and com- 
plex systems for the taxation of financial institutions. In 
general almost forty percent of the states have moved to 
the excise method, which allows indirect taxation of other- 
wise tax-exempt income, two states use a clear-cut in- 
come tax, while the remainder, excepting one, use the 
shares method. Some “shares” states have special rates 
for banks and/or other financial institutions, others the 
general property rate, and some do not levy at all for 
state revenue. Some states have the dividend taxes in 
addition to one other. Some allow dividend tax credits 
on other taxes, personal and corporate, while others do 
not. Where the excise method is used many states refer 
to a franchise tax when applied to state institutions. One 
state does not allow deduction of interest paid in computing 
the base: all capital income is affected. A complex of 
exemptions and deductions prevail according to type of 
institution, investment or income. 

There are states which appear illegally to tax personal 
property of national institutions or illegally to impose 
sales and use taxes. Others apply different rates and/or 
different method to various institutions, while often it is 
found that different rates and methods are applied to 
financial and non-financial business. Attempts are made 
to equalize burdens in order not to violate the spirit of 
the law. One state levies only on real estate of all insti- 
tutions, but imposes sales and use taxes upon them. An- 
other levies on bank shares and collects only from individ- 
ual shareholders, while the other “shares” states collect 
from institutions or hold them contingently liable. 

State taxes on financial institutions are not generally 
very productive in state revenue systems when compared 
with general and special sales taxes, and personal in- | 
come taxes. Further, financial institutions are not nearly 
as lucrative forms of investment as is often believed. — 
Non-financial business is considerably more profitable. 
Misconceptions regarding profitability and function have 
played a part historically in the development of special 
taxes for banks and financial institutions generally. The 
consensus among economists seems to be that business 
taxes are unsound. The conclusions of this study of state 
taxation of a particular kind of business concur with that 
consensus. 220 pages. $2.85. Mic 57-3976 
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REAL-ESTATE CREDIT CONTROLS AS A SELECTIVE 
INSTRUMENT OF FEDERAL RESERVE POLICY 


(Publication No. 23,590) 


David P. Eastburn, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. C. R. Whittlesey 


Selective control of stock market credit is widely 
accepted; control of consumer credit is hotly debated; 
little attention has been paid to selective control of real- 
estate credit despite the fact that it was in effect (as 
Regulation X) for about two years in 1950-1952. The 
purpose of this paper is to analyze the experience of the 
Federal Reserve authorities with real-estate credit con- 
trols during that period. 

As background, Part I contains an analysis of the prin- 
ciples of such controls. Examination of the importance 
of real estate and real-estate credit and their extreme 
instability in the past suggest that developments in this 
sector of the economy are of great significance for mone- 
tary policy. General credit controls can contribute toward 
more stability in this field not through their effect on the 
demand for real-estate credit, but primarily by their 
influence on the supply. General controls are particularly 
effective when rates on FHA and VA loans are held artifi- 
cally low, but even if FHA and VA rates were free to rise 
in response to market forces, general controls probably 
would still have some ‘restrictive effect largely because 
rates on mortgages tend to be somewhat sticky. 

Selective controls differ from general controls primarily 
in their directness. They apply directly to the specific 
sector of real-estate credit, they affect all lenders directly, 
and they impose requirements directly on those who seek 
to buy real estate. Probably for this last reason it is 
sometimes stated that selective controls impinge on the 
demand for credit while general controls affect supply. 
Strictly speaking, this is not so. In both cases a reduction 
in the amount borrowed comes about from a shift in the 
supply curve of credit. Selective controls restrict the 
amount borrowed principally through two devices: the 
down-payment requirement, which is essentially a liquidity 
requirement; and the monthly payment, which is an income 
requirement, 

The operation of real-estate credit controls in 1950- 
1952 had two main aspects -- policy and administrative. 
By policy is meant the formulation and alteration of the 
instruments of control -- the down payment, maturity, 
and amortization requirements. Much of Part II deals 
with this aspect of real-estate credit controls. Administra- 
tive aspects which are analyzed include a description of the 
administrative organization established to implement the 
regulations, definition of,the scope of the regulations, and 
problems of a ag | 

The conclusions are directed toward an answer to the 
question, Is selective control of real-estate credit to be 
recommended? While experience in 1950-1952 demon- 
strates that such controls can be effective in restricting 
credit and construction activity, an answer rests on other 
considerations as well. How effective are general credit 
controls and direct controls? What is one’s attitude toward 
the selective approach to credit control? Assuming one 
is not opposed to selective controls in all circumstances, 
the case for real-estate credit controls would seem to 


depend on the economic environment. Under ordinary 
peacetime conditions, general credit controls are likely 
to be effective in restricting real-estate credit, especially 
if FHA and VA rates are fixed. In all-out war, direct 
controls would be used to limit construction activity. But 
in partial mobilization, general credit controls might not 
be sufficiently restrictive and direct controls are not 
likely to be very effective. The strongest case for real- 
estate credit controls would seem to be in such conditions 
of partial mobilization. 238 pages. $3.10. Mic 57-3977 


THE CONCEPT OF GROWTH IN THE EVALUATION 
OF COMMON STOCKS AS ILLUSTRATED BY THE 
CHEMICAL PRODUCTS INDUSTRY 


(Publication No. 23,044) 


Robert E. Kennedy, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: Charles L, Prather 


Purpose of the Study 








The purpose of the dissertation is to explore the subject 
of “growth stocks” from the standpoints of meaning, 
identifiable traits, and criteria of pricing. A study of the 
chemical products industry is presented to illustrate these 
problem areas. 


Plan of the Study 

Chapter II summarizes the survey of the literature 
made concerning the topic of growth stocks. Chapter III 
traces the evolution of common stock theory of investment, 
and its bearing on growth stock valuation. Chapter IV 
attempts to define and to identify a growth stock. 

Chapter V and VI present a study of twelve major 
companies situated in the chemical products industry. 
Quantitative data are developed for each company for 
several test periods, the longest period being thirty years 
(1926-55). 

An investor is assumed to have made a 100-share 
commitment in each security at the beginning of each test 
period. Also, the investor is assumed to have retained all 
shares arising from stock dividends and splits, and to 
have exercised all rights to purchase additional common 
stock. Several tables are developed which summarize the 
long-term investment results obtained from ownership of 
the chemical stocks under study. 





Findings of the Study 

The survey of the literature revealed that a plethora 
of popular articles and sales material, and a dearth of 
research studies and scholarly articles have been published 
in recent years on the topic of growth stocks. 

Common stock theories of investment, developed 
largely during the past generation, have been inadequately 
formulated to explain the behavior and characteristics of 
the so-called growth securities. 

A growth stock in the present study is defined as the 
common equity of a major corporation whose per share 
earnings and dividends grow substantially faster than 3 
per cent compounded annually over the long-term. A 
growth stock may be identified by the presence of several 
characteristics, such as: (1) expanding industry; 
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(2) emphasis on research; (3) dynamic management; 
(4) competitive superiority; (5) expanding earning power; 
(6) low payout ratio; and (7) share multiplication. 

The composite results obtained from long-term invest- 
ment in the selected chemical stocks revealed: (1) an 
annual average yield on investment cost of 14%; (2) an 
annual average market appreciation of 36%; (3) a com- 
pounded rate of dividend growth of 6%; (4) an average 
dividend payout ratio of 60%; (5) and an average net-to- + 
equity ratio of 16%. In relation to the criteria of pricing 
developed in the study, the chemical stock group was 
considered to be fully valued in terms of recent market 
prices for the securities. 


Conclusions and Implications 

The subject of growth stocks deserves more detailed 
attention from financial analysts than it has received thus 
far. Extensive data and research-based concepts need to 
be developed concerning problems of definition, identifica- 
tion, and valuation of growth securities. Such information 
would serve two purposes. First, it may provide a prac- 
tical basis for intelligent decision-making as to the merits, 
risks, and timing in the ownership of growth stocks by 
investors. Second, it may provide an empirical basis for 
the formulation of theory which explains the behavior and 
characteristics of this unique equity group. 

The study of the chemical products industry is incon- 
clusive from the standpoint of forming generalizations 
on the subject of growth stocks. Significant correlations 
of sufficient frequency were not discerned. Indeed, a 
broader investigation of this industry and other growth 
industries would be required for the purpose of reaching 
valid generalizations. 357 pages. $4.60. Mic 57-3978 





CENTRAL BANKING IN A DEPENDENT ECONOMY 
WITH SPECIAL REFERENCE TO CEYLON 


(Publication No. 24,303) 


Byong Kuk Kim, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Theodore Morgan 


The purpose of this thesis is to examine, with special 
reference to Ceylon, the problems of central banking in a 
dependent economy with a rudimentary banking system. 

The Central Bank of Ceylon is faced with a formidable 
array of obstacles. 

1. There is no highly developed money market, which 
is one of the most essential conditions for the effective 
functioning of the central bank. 

2. The great majority of the banking institutions are 
branches of foreign banks, which do not depend on the 
Central Bank for their liquidity. These banks customarily 
keep huge excess reserves and their ratios of cash re- 
serves to deposits fluctuate widely. 

3. Since Ceylon’s economy is a typical dependent 
economy, the level of the national income is primarily 
determined by the level of export income. The state of 
balance of payments exerts a predominant influence on the 
money supply. Consequently, the liquidity in the banking 
system will be greatly increased in time of boom, which 





in turn limits or nullifies the effectiveness of the Central 
Bank’s restrictive measures. Likewise, the banking 
system will experience a depletion of reserves in time of 
recession. However, since recession in a dependent econ- 
omy is externally generated, domestic monetary expansion 
would have little effect in reviving the economy, and would, 
in view of the high propensity to import, aggravate the | 
depletion of the external assets of the country. 

The foregoing obstacles are powerful enough to nullify 
or greatly reduce the efficacy of the traditional instru- 
ments of credit control such as Bank rate manipulations, 
open market operations, and variable reserve require- 
ments. The scope for the compensatory measures of the 
Central Bank is narrowly restricted accordingly. More- 
over, Government borrowing from the Central Bank further 
aggravates the difficulties of the Central Bank and reduces 
or nullifies the effectiveness and flexibility of Central 
Bank action. 

In the face of these almost insurmountable obstacles, 
the Central Bank of Ceylon is charged with various 
responsibilities which are, to some extent, inconsistent 
with each other; namely, the maintenance of internal 
stability, the preservation of the external value of the 
currency as well as of free convertibility, and the pro- 
motion of a high level of employment and economic 
development. 

In view of such obstacles and also in view of its poten- 
tially self-conflicting objectives, the Central Bank must 
rely heavily on selective measures if it wishes to achieve 
a reasonable success in the fulfilment of its duties. 
Selective measures could be used as a powerful means 
to redistribute the credit in the national interest and to 
ensure a speedy economic development with a minimum of 
possible incidence. 241 pages. $3.15. Mic 57-3979 


ECONOMICS, HISTORY 


DIRECT CONTROLS OF WEST GERMAN ECONOMY 
FROM SURRENDER (1945) TO CURRENCY 
REFORM (1948), WITH SPECIAL REFERENCE 
TO AMERICAN POLICIES 


(Publication No, 22,502) 


Nicholas Balabkins, Ph.D. 
Rutgers University, 1957 


In post-war Germany the victors reinstated Nazi war- 
time direct controls for the purpose of military and 
industrial disarmament. Post-war direct controls were 
not designed to bring about maximum utilization of German 
industrial capacity, as during the war, but were aimed 
primarily at keeping stable prices and wages, and choking 
off German industrial operations. 

The analysis of post-war direct controls centers 
around three sets of factors. First, the effects of physical 
availabilities of food, coal and raw materials are analyzed 
as a relationship between over-all economic activities 


and price controls. Second, expectations of the forth- 


coming currency reforms are linked both with the mal- 
performance of German economy and with the partial 
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repudiation of the monetary system. Third, wage and 
price stability is evaluated in terms of its effects on the 
misapplication of German economic resources. 

Post-war German food rations were “too much to die 
on, but too little to live on.” Since money incomes did not 
provide any legal additions to the ration, the population 
resorted to bartering in order to avoid starvation. Ger- 
mans scoured the countryside and bartered away posses- 
sions for food. A barter economy between city and country 
came into being. The inability of German business estab- 
lishments to obtain sufficient amounts of coal and raw 
materials to continue operations led to the establishment 
of compensation trading. The objective of such an illegal 
expedient was to secure the needed raw materials and coal 
to maintain permissible industrial activity. Such illegal 
activities split the post-war German economic system into 
three separate flows, namely, legal, black market and 
compensation trading. Such a market split did not destroy 
the stability of the legal, fixed prices since compensation 
trading, or barter, was done at legal prices. However, 
the legal market was gravely weakened since roughly 60 


per cent of all goods produced circulated in illegal channels. 


The post-war monetary imbalance, and anticipation of 
the currency reform played its part in aggravating eco- 
nomic conditions in West Germany. Uncertainty about the 
future value of the Reichsmark gave rise to widespread 
hoarding of goods for the purpose of preserving the finan- 
Cial substance of the German business establishments. 
Such flights into goods resulted in an almost total repudia- 
tion of the existing monetary system, since shortly before 
the currency reform the Reichsmark bought practically 
nothing except the meager food ration. Continued enforce- 
ment of the Nazi price and wage fixing policy by the victors 
played a considerable part in reducing the West German 
economy to an economic morass. A low volume of indus- 
trial production; post-war economic dislocation; and high 
compensation costs all implied production losses for 
price-fixed goods. To avoid losses German producers 
turned to the production of “new,” previously not produced 
goods for which the prices were not fixed. Since all goods 
Of high use value had their prices fixed since 1936, the 
“new” and higher priced goods were generally of semi- 
luxurious, or junk-goods, variety. 

The economic retrogression of German economy prior 
to the currency reform indicated that the western Allies 
succeeded remarkably well in bringing about the desired 
weakening of the West Germany. Post-war direct controls 
were instrumental in choking off the German industrial 
activity and were an integral part of the “deindustrializa- 
ticn” scheme. The U.S. decision to rehabilitate West 
Germany economically and politically, necessitated 
scrapping of post-war direct controls with the commence- 
ment of European Recovery Program. 

286 pages. $3.70. Mic 57-3980 
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SELECTED PROBLEMS IN THE DIRECTION OF 
INVESTMENT IN THE ECONOMIC DEVELOPMENT 
OF UNDERDEVELOPED COUNTRIES 


(Publication No. 23,295) 


Robert Eugene Barckley, Ph.D. 
University of Illinois, 1957 


This dissertation concerns two related problems of 
the investment policy of underdeveloped countries: 

(1) Should investment be directed into primary or into 
industrial production? (2) Should investment be directed 
into labor intensive or capital intensive techniques of 
production, i.e., what factor proportions should be em- 
ployed? 

Answers to these questions based on the traditional 
economic theory are that investment should be directed 
into primary production and into labor intensive techniques. 
These policy implications of orthodox theory, while valid 
for the maximization of the present value of output, are 
found by this study to be inappropriate where the basic 
problem confronting underdeveloped countries is that of 
growth of per capita income. It is maintained here that an 
investment program consistent with the policy goal of 
economic development is one favoring industrial production 
and capital intensive techniques. 

Three arguments are presented in support of the 
contention that primary production should follow rather 
than lead industrialization. First, the increased production 
and export of primary products would tend to turn the 
terms of trade against the underdeveloped countries, 
making it difficult for them to raise income by this means. 
Second, investment in industrial production yields external 
economies which increase the rate of development. Third, 
investment directed into food production for domestic 
consumption would permit a rapid rate of population 
increase, which would retard the growth of capital and of 
real income per capita. Investment in industry, accom- 
panied by urbanization, on the other hand, would tend to 
reduce family size and provide jobs for the unemployed 
and underemployed. 

The choice of factor proportions is, according to 
traditional economic theory, a function of the relative 
prices of the factors. Where capital is scarce and 
expensive and labor plentiful and cheap, a situation 
typical of underdeveloped nations, orthodox theory would: 
suggest the use of labor intensive techniques in order to 
maximize the present value of production. To the extent 
that relative factor and product prices do not reflect 
real social costs and benefits, the maximization principle 
is inapplicable for long-range development policy. This 
study suggests that product prices and the interest rate 
do not measure social benefits in underdeveloped countries, 
since individuals are unable to signal a desired rate of 
development through the pricing mechanism. 

The cost elements of capital--depreciation, obsoles- 
cence, and interest--are examined, with the conclusion 
that the price of capital overstates the real social cost 
of capital. An analysis of the non-wage elements of labor 
cost reveals that labor may not, in fact, be cheap in 
underdeveloped countries. Raising per capita real income 
depends on efficient use of resources, and more efficient 
utilization of labor requires larger outlays in the form of 
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higher wages or greater non-wage benefits. Further 
analysis suggests that the price of labor in underdeveloped 
countries does not understate the real social cost of labor. 
Nevertheless, employment can be increased faster by 
investment in capital intensive (rather than labor intensive) 
techniques because such methods make possible a higher 
rate of investment in subsequent periods. 

It is pointed out that the need for balance among a 
diversity of interdependent industries may dictate less 
than an ideal degree of capital intensity. The suggestion 
is made that capital intensity can be reduced somewhat by 
using the minimum amount of capital in the ancillary 
processes of production, while maintaining capital intensity 
in the central production processes. 

228 pages. $2.95. Mic 57-3981 


THE PROCESS OF ECONOMIC GROWTH ACCORDING 
TO THE ENGLISH MERCANTILISTS 


(Publication No. 23,032) 


John Newton Fry, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Wendell Gordon, Ph.D. 


The study is an outgrowth of an interest in the theory 
of economic growth. Rather than attempting to solve any 
of the complex problems of modern growth theory, the 
study surveys the system of thought and policy denoted by 
the term “mercantilism” from the viewpoint of economic 
growth. Specifically, it seeks to show that the system of 
policy advocated by English mercantilist writers of the 
seventeenth century was consistent with a conception of 
economic growth and was supported by a consistent expla- 
nation of the process by which that growth was achieved. 
Much of the evidence in support of the thesis is drawn 
from seventeenth-century sources available in the original 
through the Rare Books Library of the University of Texas. 

Several features of the mercantilist conception of the 
process of economic growth are seen to contrast sharply 
with modern attempts at explanation of economic expansion. 

The mercantilist view incorporated international trade 
as an integral element in the explanation of the process of 
growth, rather than as a qualification of the theory of the 
growth of the closed economy. However, the focus on 
international exchange led to a neglect of the problems of 
industrial development proper. 

Many of the peculiarities of the mercantilist conception 
stem from a different view of the relations between individ- 
ual and social goals. National power, as the end which 
becomes the means to all ends, dominated considerations 
of individual material welfare. The raising of per capita 
standards of living was ruled out as a possible objective 
of expansion not only in deference to medieval notions but 
also because it was inconsistent with another objective of 
the mercantilists. They were seeking to establish them- 
selves as successors to the feudal aristocracy. Any 
program to raise standards of living on a mass basis was 
considered to prejudice the “good order” of society essen- 
tial to other parts of the mercantilist program. 

In addition to national power and social recognition for 
the merchants, the mercantilist conception of growth 





sought to increase wealth, or “riches.” In the perspective 
of the times, the mercantilist conception of riches appears 
to have been the basis of a primitive theory of capital 
accumulation. 

The mercantilist explanation of the process of economic 
expansion also has features not uncommon to modern 
theories of economic growth. As an instance, the merchant 
of the seventeenth century was seen to be the dynamic of 
the process of expansion in the same sense that the 
“entrepreneur” is placed at the center of some modern 
theoretical attempts. Despite its neglect of the problems 
of industry per se, the mercantilist view was modern in 
its emphasis on extending the urban culture which an 
industrial economy presupposes. In line also with many 
modern attempts at growth theory, the mercantilist 
conception was unable to explain how expansion could 
proceed beyond fairly narrow limits. 

242 pages. $3.15. Mic 57-3982 
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EMPLOYMENT AND AGGREGATE 
CONSUMPTION FUNCTION 


(Publication No. 22,615) 


Hung-Yeh Kao, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Reuben A, Zubrow 


Duesenberry developed two hypotheses generalizing 
individual income-saving behavior. From these two 
hypotheses, Duesenberry derived, without an aggregation 
procedure, his aggregate consumption function, which does 
not seem to predict accurately the postwar income-saving 
ratio and to fit closely the postwar income-saving data. 

A survey of the variables (wealth held by consumers, 
demographic factors, expectations, prices, interest, and 
taxation) suspected of having caused a change in consump- 
tion during the postwar period seems to indicate that none 
of these variables can be held responsible for the change. 

Assuming that Duesenberry’s two hypotheses are valid, 
each individual’s behavior should conform to them. The 
disaggregation of Duesenberry’s aggregate consumption 
function discloses that the individual consumption function 
embodied in his aggregate consumption function is incon- 
sistent with his hypothesis, unless the concept of a “rep- 
resentative consumer” is used. Assuming the variation 
of saving behavior is not caused by chance, there is no 
justification for using the concept. 

When individual consumption functions consistent with 
Duesenberry’s two hypotheses are aggregated, we find 
that the resulting aggregate consumption function is valid 
only under two conditions: (1) constancy of income distri- 
bution, and (2) full employment. Furthermore, the 
= ratio in Duesenberry’s aggregate consumption function 

Oo 
becomes the ratio of the current overall productivity to 
the past highest overall productivity. 

Inasmuch as per capita real national income is a 
function of productivity change and variations in employ- 
ment, both of these factors should be included in the 
aggregate consumption function as variables. By including 
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these two variables, the following aggregate consumption 
functions are obtained: | 


For the prewar period (1930-41) y 
Aggregate income-saving ratio = .3965 7° .3699P - 
.3086 ad 


For the postwar period (1946-53) y 
Aggregate income-saving ratio = .4029 —* _ .5950P - 
3104 Yo 


For the combined prewar and postwar period (1930-41; 
1946-53) Y: 


Aggregate income-saving ratio = .4072 y." 3428P - 
© 


.3249 where Yt = current per capita income under full 
employment 


Y, = past highest per capita income under 
full employment 


P =(1 - normal employment ratio) for pre- 
war period 


= (1 - normal employment ratio’ ) for 
postwar period. 


The coefficients of correlation are .95, .95, and .94 
for the prewar, postwar, and combined periods, respec- 
tively. When the postwar function is used to predict the 
aggregate saving ratio in the postwar period, the average 
error of prediction is one per cent per year between the 
actual and predicted income-saving ratios. As compared 
to Duesenberry’s aggregate consumption function, our 
consumption function improves both the accuracy of pre- 
diction and goodness of fit. 

Our aggregate consumption function is able to explain 
not only the fluctuation of the aggregate saving ratio in 
the short run but also the stability of the aggregate saving 
ratio in the long run. The fluctuation of the aggregate 
saving ratio in the short run is explained by the variation 
of productivity and employment, while that in the long run, 
by the fact that productivity and employment do not in- 
crease or decrease consistently over a long period of 
time. 117 pages. $2.00. Mic 57-3983 


CENTRALIZATION AND DECENTRALIZATION 
IN ECONOMIC ORGANIZATIONS 


(Publication No. 23,206) 


Thomas Andrew Marschak, Ph.D. 
Stanford University, 1957 


The concepts of centralization and decentralization 
found originally in “socialist economics” have their ana- 
logues in another context: that of an organization com- 
posed of n participants, which makes regular observations 
of its changing environment and whose “satisfaction” at 
any instant of time is as great as it can be when some 
function of its current internal decisions is maximized 
over a constraint set; the shape of the current “satisfac- 
tion function” and of the current constraint set are deter- 


mined by certain of the observations. The aim of the study 


is to define formally the schemes which may be used by 
the organization to attain values of its internal decisions 
in response to its observations, to define three classes of 





such schemes -— centralized, decentralized, and “hybrid” -, 
to derive criteria for preference between the schemes, 
and to apply these criteria to such schemes for simple il- 
lustrative organizations. 

Let positive integers t denote successive observation 
times, S(t) the observation vector observed by the organiza- 
tion at observation time t , Si(t) the vector of components 
of S(t) observed by participant i,i=1,...,n. Let positive 
integers t denote message times, (which occur after an 
observation time), M1J(t) the message sent by i to j att, 

i 4 j, D'(t) the trial decision vector of i at t. Let 6 be the 
organization’s effective decision vector and C[S(t)] the 
constraint set when S(t) is current. Let 2 [8,S(E)] be the 
satisfaction function, measuring the organization’s satis - 
faction at any instant of time at which S(t) prevails and 6 
is in effect. Then a decision system with respect to Q is 
a collection of sequences of functions gi, fi) such that 


(1) D*(l) = gi[si(t)], MN) = fii [S\®] , and for t > 1, Di(t) = 
g} [Di(t-1),M(t-1),...,Mmi(t-1)] , Mij(t) = fV [D?(t-1),Mli 
(t-1),...,M™(t-1)]; (2) for any S(f) _lim 2 |) 2 > Repay 


D*(t)] ’ S(t) } a max? [6 »8(t) ] ° 
dec [S(t)] 

Let At S(t) be the time required by participant i to 
perform the computations and the message reading and 
writing required of him between message times t-l and t 
when S(t) prevails; let 4,[S(t) = max A? [S(t)] be the 
time required by the organization. Let Y < 1 be the 
cut-off time; Y time units after t a new decision vector is 
put into effect. Then any decision system is characterized 
by afunction $[S(f),Y] such that 6[S(t),y] = [DT),..., 

T 

D"(T)|, where T is the largest integer for which 2 

t=] 
4, S(t) : Y . In decentralized and centralized systems, 
each of participants 2,...,n communicates only with par- 
ticipant 1 (the central agent). In the latter case such com- 
munication occurs only at message times 1 and T; in the 
former case at intermediate times as well. In a hybrid 
system there is communication between pairs of partici- 
pants neither of whom is a central agent. 

If successive S(t)’s are assumed independently distrib- 
uted according to a cumulative probability distribution F, 
then the organization’s expected satisfaction with its total 
experience between observation times t and t+l (for a 
pre-selected cut-off time Y) is given by ¢ = Sf [218 


z 
[S(t)]. Assuming that the organization ranks decision sys - 
tems according to ¢, we can then deduce sufficient condi- 
tions for preference of one decision system over another 
consistent either with Bayesian or with minimax assump- 
tions about the organization’s knowledge of F. 

Without specifying whether a Bayesian or a minimax 
approach is adopted, and without restricting the form of 2, 
we conclude the following: if computing takes time but 
message reading and writing do not, for a given centralized 
decision system a decentralized one preferable to it may 
be constructed, but given a decentralized system a prefer- 
able hybrid system may be constructed. Otherwise prefer- 
ence depends on the relative times required for computa- 
tional operations and for reading and writing of message 
components. 262 pages. $3.40. Mic 57-3984 
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A STUDY OF COUNTERVAILING POWER WITH 
SPECIAL REFERENCE TO THE 
TIRE AND TUBE INDUSTRY 


(Publication No. 23,358) 


Robert Victor Mitchell, Ph.D. 
University of Tlinois, 1957 


This study of countervailing power was basically an 
analysis of a concept and its accompanying theory. Three 
broad objectives provided the elements of direction and 
organization. First, the study was designed to isolate and 
identify the salient points in the theory of countervailing 
power developed by Professor Galbraith in the first edition 
of American Capitalism -- The Concept of Countervailing 
Power. Second, it was constructed to include an analysis 
of the many reviews and critiques of his ideas relating to 
market power. The third purpose was to test the use of 
the concept of countervailing power as an analytical tool 
for a particular industry. 

The concept of countervailing power was presented by 
Professor Galbraith as part of his analysis of the forces 
contributing to the general feeling of insecurity concerning 
the future of the American economy and the factors which 
account for economic success in spite of this apprehension. 
The concept of an opposing market force, appearing on the 
opposite side of the market from the position of power 
which it countervails, was not new. The major elements 
which distinguish Professor Galbraith’s ideas relating to 
these positions were: (1) the emphasis which he placed 
on the self-generating characteristic claimed for them, 

(2) his belief that such positions, except during inflationary 
periods, generally “balance or neutralize” the positions 

of original power which they oppose, (3) his claim that 
gains from the positions of countervailing power are 
passed on to consumers and that such power lessens social 
tensions, and (4) the importance which he attached to the 
positions identified by him as the element which has super- 
seded competition in the regulation of our economy. 

The first step of the industry analysis required the 
definition and setting of limits for the industry, its markets, 
and the positions of power within them. The purpose was 
to provide more rigorous definitions to meet the needs of 
measurement and testing carried out in the study. The 
testing indicated that some changes may be desirable in 
the general statement of the concept. The writer concluded 
that less emphasis should be placed upon: (1) the power 
requirement of the position of original power, (2) the 
element of timing in appearance to distinguish between 
positions of original and countervailing power, and (3) the 
self-generating characteristic claimed for the “second 
position” of power within a market. For Professor 
Galbraith the self-generating characteristic was a matter 
of great importance. Based upon the observations of others 
and the results of the present study, the writer concluded 
that Galbraith has emphasized the point more than the 
merits of the case warrant. 

The analysis of the use of market power by individual 
firms within the tire industry resulted in the identification 
and classification of various actions and counteractions. 
The results, however, did not provide mutually exclusive 
groups or classes. Further consideration of the nature of 
the interactions in the markets for automotive tires called 
attention to the point that countervailing activities and 
reactions to them may result in oligopolistic behavior 











related horizontally at a certain level of trade and verti- 
cally through the various channels of distribution. Thus, 

a network of relationships may develop and lead to a 
variety of results, such as quasi-bargaining, quasi- 
agreement, explicit agreement, or stalemate. Analysis of 
countervailing power in connection with the web of relation- 
ships in the tire industry, suggested a classification of 
positions of private countervailing power. The classifi- 
cation included: (1) countervailing power by consumers, 
(2) by industrial users or suppliers, (3) by distributors 
functioning with interdependence in the industry, and (4) by 
distributors functioning independently. In the replacement 
markets for automotive tires, the positions of counter- 
vailing power were found to consist primarily of distribu- 
tors functioning with interdependence in the industry. 

In the opinion of the writer, the intricate web of rela- 
tionships within the tire industry was, and is, one of its 
most important characteristics. Because of this, and the 
conflict of interests among members of the industry, 
consumers of tires gained through the activities of firms 
in positions of countervailing power represented by tire 
distributors. The conclusion drawn emphasized the activi- 
ties of the distributors in positions of countervailing power, 
rather than the benefits from market power per se. Thus, 
the conclusion recognized the contributions made through 
lower costs of distribution, the sale of private brands, 
and the intricate relationships of all factors. The study 
also suggested that public policy issues related to positions 
of market power should be considered from a viewpoint 
which integrates all competitive elements in-the industry. 

Professor Galbraith emphasized an important concept 
of market structure and behavior in his ideas relating to 
countervailing power, but use of the concept as a tool of 
analysis required numerous decisions and suggestions 
not included specifically in his analysis of American 
capitalism. Although conclusions and generalizations 
drawn from an analysis of the concept within one industry 
should not be extended automatically to other industries, 
the present study indicated that further consideration needs 
to be given to several important elements in the concept 
of countervailing power. 547 pages. $6.95. Mic 57-3985 











MONETARY AND DEBT MANAGEMENT POLICIES, 
1953-1955 


(Publication No. 22,182) 


William Pigott, II, Ph.D. 
University of Washington, 1957 


The purpose of this thesis is primarily to examine and 
evaluate monetary and debt management policies during 
1953-55. The 1953-55 period was particularly noteworthy 
for at least two reasons. First, it was characterized by 
the development of an “inventory cycle” of moderate 
proportions. Second, it represented a time during which 
all major indirect controls were employed and in a setting 
of relative freedom of action. Not only were direct con- 
trols removed prior to this period, but Treasury - Federal 
Reserve System relations were relatively unemcumbered 
largely because of the so-called “Accord” reached in 
March 1951 

In general, it is the author’s contention that Federal 
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Reserve and Treasury policies were not entirely counter- 
cyclical during this period. More important, certain basic 
changes in objectives and policies occurred which, if 
continued, may seriously impair the effectiveness of 
stabilization policy in the future. 

The policy of credit restraint imposed early in 1953 
was illconceived: the only legitimate basis for such a 
policy --actual or imminent inflation--was manifestly 
absent. Moreover, even if inflation was a reasonable 
surmise exception could be taken to the degree of restraint 
imposed. Federal Reserve policy shifted abruptly toward 
ease in early May, and in view of the fact that the downturn 
occurred after this shift, System timing was quite good. 

It is not clear, however, that the reasons for this shift 
were based on an accurate forecast of the impending 
downturn. 

In terms of direction, monetary policy was satisfactory 
during the decline. The System undertook, perhaps too 
modestly at first, to ease credit conditions; the Treasury 
confined its financing operations to short and intermediate- 
term issues in order to interfere as little as possible with 
the flow of funds into private investment. The principal 
criticism of policy during the downturn is that it was not 
sufficiently vigorous. Also, during the period of initial 
recovery in late 1954 preoccupation with inflation prompted 
a premature shift toward credit restraint. Subsequent 
developments in 1955-56 evidenced inflationary pressures 
but in late 1954 and early 1955 the future was uncertain. 

There are, however, much more important criticisms 
of monetary policy during 1953-55 than those relating to 





the direction and timing of the measures employed. 
Analytically, these criticisms may be divided into two 
broad categories: the first relates to the objectives and 
policies pursued by both the Federal Reserve and Treas- 
ury; the second group of criticisms attaches to the 
techniques employed to implement policy decisions. Our 
criticisms and evaluation may be briefly summarized as 
follows. Based upon the notion that a “free” government 
securities market and “natural” interest rates are desir- 
able objectives which contribute automatically to economic 
stability, the Federal Reserve promulgated a policy of 
“minimum intervention” which resulted in important 
changes in both operating policies and techniques. The 
decisions to limit System transations to short-term 
Government bills and to refrain from supporting Treasury 
financing operations derived directly from the renunciation 
of responsibility for market developments implicit in the 
minimum intervention dogma. These objectives were 
rejected on the grounds that they are incompatible with 
other social objectives of higher priority, i.e., the main- 
tenance of relatively full employment and price stability. 

Having rejected the “free” market hypothesis, the only 
remaining argument for limiting System transactions to 
“pills only” and for refraining from supporting Treasury 
financing is that in so doing the efficacy of monetary policy 
will be enhanced. The analysis suggests that this position 
is untenable: restrictions upon the type and timing of 
System operations serve no useful purpose, limit the 
effectiveness of monetary policy, and may add to the 
problems of both the Federal Reserve and Treasury. 

261 pages. $3.40. Mic 57-3986 
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SOCIAL SCIENCE GENERALIZATIONS FOR USE IN 
THE SOCIAL STUDIES CURRICULUM: 
ORGANIZING AND GOVERNING 


(Publication No. 23,169) 


Clay Samuel Andrews, Ed.D. 
Stanford University, 1957 


Purpose of the Investigation 





This dissertation was one of a series of studies con- 
stituting a group investigation concerned with the identifi- 
cation of social science generalizations for possible use 
in the social studies curriculum. This particular disser- 
tation undertook to identify generalizations concerned 
with man engaging in one of his basic activities, organizing 
and governing. Through an analysis of selected literature 
in the disciplines of anthropology, economics, geography, 
political science, social psychology, and sociology, and 
also from the field of organizing and governing, generali- 
zations were identified and extracted. Inasmuch as each 
of the aforementioned disciplines has its own historical 
demension, history per se was not included among the 





disciplines analyzed. These statements were than classi- 
fied and organized in useful categories so as to serve us 
a basic resource to educators and others concerned with 
the development of social studies curriculum and instruc- 
tional materials. 


Procedures 





1. The first step in the research was the compilation 
of a selected bibliography from the six social science 
disciplines, and a selection of texts from the field of 
organizing and governing. This involved (1) collection of 
an initial bibliography; (2) selection of specialists; 

(3) rating of the bibliography by specialists; and (4) final 
selection of references. Criteria were established for 
selection of specialists and for rating of the bibliography. 
Ultimately, a total bibliography of sixty-two texts was 
selected. 

2. For purposes of this study a generalization was 
defined as a “universally applicable statement at the 
highest level of abstraction relevant to all time or stated 
times (as prehistoric) about man past and/or present 
engaging in the basic human activity of organizing and 
governing.” A series of pilot studies assured a high 
degree of objectivity and uniformity in the collection of 
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data. Several examples of generalizations identified in 
the study follow: 

“A democratic society derives its strength from the 
effective functioning of the multitude of groups which it 
contains.” 7 

“Wherever man is found and however simple his culture, 
we find. . . a social and political organization... .” 

“Human groups cannot effectively carry out acts for 
which they have no underlying systems of belief.” 

3. The final bibliography was subjected to intensive 
analysis. Identified generalizations were recorded and 
coded. Approximately 700 generalizations were selected 
from the text material. 

4. The generalizations were then categorized through 
an analysis of the data in terms of the frequency of recur- 
rence of major ideas and the establishing of discrete 
categories suggested by this incidence. 

0. The researcher then located and brought together 
those generalizations for which, in whole or in part, com- 
parable statements were found. This synthesis resulted 
finally in 254 generalizations. 


Conclusions 





1. For the first time, this study provides an extensive 
listing of significant generalized ideas concerning man 
engaged in the basic human activity of organizing and 
governing. In essence, the study makes available a portion 
of the cultural heritage recorded in the social sciences, 
but not available in a readily usable form. 

2. This research may provide educators with “antici- 
pated outcomes of instruction” in the social studies which 
furnish both instructional foci within each teaching unit 
and a frame of reference against which they can plan 
learning experiences, adapt teaching methods, and select 
instructional materials. 

3. This research may be of value to state and local 
committees concerned with the development of social 
studies curriculum. 

4. Writers of texts and other instructional materials 
may find use for the data in the preparation of their mate- 
rials. 

0. The data should provide a reference for the evalua- 
tion of textbooks, resource bulletins, audio-visual aids, 
and courses of study. 165 pages. $2.20. Mic 57-3987 


THE POST-GRADUATION ACTIVITIES OF THE 
KANSAS HIGH SCHOOL GRADUATES OF 1955 


(Publication No. 22,600) 


Alex A. Daughtry, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor Harl R. Douglass 


What happens to young people after they graduate from 
high school? How many enroll in colleges and universities ? 
Which ones continue their education in this manner? What 
institutions do they attend? What are the factors which 
determine who, among a group of graduates, will go to 
college ? 





For several reasons, questions such as these have 
become increasingly important in recent years. One 
reason is the serious shortage of college-educated persons 
for professional and technical vocations. A second reason 
is the present and anticipated increase in enrollment in 
institutions of higher education. These circumstances 
are creating problems. Much specific information is 
needed before solutions to these problems can be found. 

The essential information has not been available nation- 
ally or, in most cases, on the state level. The purpose of 
this study was to provide useful data concerning the 1955 
graduates of Kansas high schools. 

Basic information was supplied by the principals of 
613 schools, or 94.5 per cent of the high schools operating 
in Kansas in 1954-55. Additional information was obtained 
from principals concerning three groups of graduates who 
seemed to be superior in ability. They were: (1) valedic- 
torians and salutatorians; (2) graduates who ranked in the 
upper third of their classes academically; (3) graduates 
who ranked in an upper group of the Kansas High School 
Senior Comprehensive Examination. Individuals in the 
third group who did not go to college were contacted 
directly for further information. 

The study disclosed that 40.4 per cent of the 1955 
graduates of Kansas high schools went to college in the 
fall following their graduation, while 26.2 per cent went 
into full-time employment. The per cent of graduates 
continuing their education was higher than comparable 
figures for fifteen of twenty-two other states which could 
furnish such information. | 

The variation in percentage of enrollment in college 
by the graduating groups of the 613 schools was extreme, 
from zero to 100 per cent. Certain trends were noticeable; 
for example, graduates of larger schools went to college 
at a higher percentage rate than did graduates of smaller 
schools. Furthermore, graduates of schools located in or 
within ten miles of a community with a college or univer- 
sity continued their education at a percentage rate signifi- 
cantly higher than that reported for graduates of schools 
located more than ten miles from such a community. 

Exceptions to these trends were numerous, however, 
and indicated that various factors were influential in 
determining how many boys and girls from a graduating 
class would go to college. It was concluded that each 
situation called for careful local study. 

Eighty-six of every one hundred 1955 graduates who 
went to college chose Kansas institutions. Approximately 
half of those who stayed in Kansas went to the five state- 
supported schools; the second largest group enrolled in 
public two-year colleges. 

Almost two-thirds of the seemingly superior graduates, 
as identified by the three different methods, went to college. 
While this finding indicates that the more capable students 
do continue their education, it also indicates that there 
are many superior high school graduates who do not go to 
college. It was concluded that individuals and agencies 
concerned with this problem should attempt to find ways 
of identifying superior students and stimulating them to 
continue their education beyond the high school level. 

Reasons which seemed to be responsible for more 
superior students not going to college included: marriage, 
or plans to be married; inadequate financial support; 
availability of employment at attractive salaries; desire 
to fulfill military obligation immediately; lack of interest 
in further study. 207 pages. $2.70. Mic 57-3988 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2466 


EDUCATION 





THE STATUS OF PHYSICAL SCIENCE COURSES 
FOR GENERAL EDUCATION PURPOSES 
IN SELECTED JUNIOR COLLEGES 
IN THE UNITED STATES 


(Publication No. 22,608) 


W. Lowell Heiny, Ed.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Stanley B. Brown 


This study was designed to determine and appraise the 
status of physical science courses for general education 
purposes in junior colleges in the United States. In addition 
it has endeavored to add to the limited historical record of 
the development of this type of course at the junior college 
level and to help direct the attention of junior college 
educators to the need for a more adequate physical science 
program. | 

In order to secure the necessary information from a 
' representative number of institutions throughout the United 
States a questionnaire was developed with the cooperation 
and approval of the writer’s dissertation committee and 
appropriately circulated. The description of the status 
of the general education physical science courses at the 
junior college level was based upon completed question- 
naires returned by science instructors in seventy-one 
junior colleges. Criteria for appraisal purposes were 
established on the basis of completed questionnaires re- 
turned by a jury of twelve selected science education 
experts and science instructors in eleven selected four- 
year colleges and universities. In addition, recent and 
current literature, related studies, and texts in the field 
were examined. 

Questionnaire results indicated that approximately 
38 per cent of the junior colleges included in the study 
offered one or more physical science courses for general 
education purposes. More than 80 per cent of these 
courses had been developed within the past ten years. 
Enrollments in all types of physical science courses, 
including those for general education, represented consid- 
erably less than one-half of the total regularly enrolled 
students. 

Course content was selected on the basis of the in- 
structor’s opinion of student needs and it was apparent 
that the formulation of such opinion was considerably 
influenced by textbook organization. In general, classroom, 
approach appeared to be subject matter centered and the 
greatest proportion of class time was devoted to lecture. 
Individual laboratory work was being replaced by class- 
room demonstrations, audio-visual materials, and other 
substitutions. Course objectives tended to emphasize 
understandings, appreciations, and the development of 
broad scientific concepts. The greater proportion of 
course content was made up of topics from physics, usu- 
ally followed by those from chemistry, geology, and 
astronomy in order. 

In the comparison of the status of the junior college 
courses with conditions established in the criteria, the 
following appraisal and criticisms were deemed justified. 
To a great extent administrative organization, classroom 
procedures, and policies in the junior college conformed 
closely to those in senior colleges and those recommended 
by jury members. Although junior college instructors 


seldom reported specific training in the general education 
type of course, qualifications indicated that the instructors 
selected for the general education science courses were 
among the most experienced and best qualified members 
on the staffs, and all believed that the course filled a need. 
Limitations of time, space, and facilities were common 
problems, and combined with teaching loads which were 
20 per cent greater than those recommended in the criteria 
were contributory factors to certain weaknesses. In 
course planning and presentation junior college science 
instructors placed too much emphasis upon subject matter 
content and textbook organization and too little upon student 
centered problems. There was an apparent lack of empha- 
sis on the part of instructors upon continued professional 
study and selfimprovement, and too little evidence of an 
attitude of experiment and investigation in the search for 
new and more effective procedures. Both criteria and 
questionnaire results indicated that there was a need for 
further study of the problems of credit allowance and 
transfer, and the achievement of closer articulation be- 
tween high school and junior college science programs. 
256 pages. $3.30. Mic 57-3989 


PLANNING LIBRARY FACILITIES FOR 
THE SECONDARY SCHOOL 


(Publication No. 23,174) 


Homer Wayne Herald, Ed.D. 
Stanford University, 1957 


The problem of this study is concerned with the use of 
library standards for the planning of secondary school 
library facilities. The study compares the existing facil- 
ities of twenty-five recently constructed secondary school 
libraries with the recommended standards of the American 
Library Association and determines those standards which 
have proven to be the most difficult for the selected schools 
to meet. On the basis of the data obtained, the study 
proposes a procedure for using standards for the planning 
of secondary school library facilities. 


Procedure: The study analyzes the facilities to be in- 





cluded when the standards are translated into actual facil- 
ities. The twenty-five selected libraries were then 
checked against the standards. Point by point analysis is 
made of the selected libraries and the degree to which the 
criteria are being met. Field observations and personal 
interviews served as the major source of data. This data 
serves as the basis for proposing the educational specifi- 
cations of the secondary school library to meet the rec- 
ommended standards of the American Library Association. 


Results: To carry out the necessary library activities, 








the standards point up the importance of certain secondary 
school library facilities and their spatial relationships. 
These facilities should include reading rooms, the work- 
room, the conference rooms, the storage rooms, the 
audio-visual center, and the librarian’s office. When the 
selected libraries were checked against the recommended 
library standards, certain basic weaknesses were revealed. 
These limitations may be categorized as follows: 
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Library centers should be planned with greater 
flexibility. 


Reading room.facilities should be planned to provide 
for a larger percentage of enrollment. Eighteen 

of the selected schools did not provide for a mini- 
um of ten per cent of their enrollments. 


More attention needs to be given to planning the 
spatial relationships within the library center. 
Maximum efficiency is lost when there is a poor 
spatial relationship among the rooms of the library 
center. 


The study brought out that there should be more 
careful planning of specific details of the library 
facilities. It was revealed that the library centers 
of the selected schools were attractive with real 
understanding of the use of color, natural and 
artificial lighting, and architectural lines. These 
more general factors of school planning were more 
effectively handled than the specific details of 
library arrangement, the details of the workroom, 
and provision for display spaces, etc. It is not 
possible to slight functional details without produc- 
ing detrimental results in terms of the total effec- 
tiveness of the library center. 


(5) A major change in the secondary school library as 
expressed by the library standards is an expanded 
concept of the nature of library materials. The 
standards recommend that audio-visual instruc- 
tional aids be circulated through the library center. 
The survey revealed, however, that only three 
libraries provided for such a program. The other 
schools had separate audio-visual education pro- 
grams. 


Conclusions: While a lack of finances proved to be a 
limiting factor in meeting the recommended standards for 
library facilities, ina great many cases the standards 
could have been met had the initial planning been more 
complete through the development of educational specifi- 
cations for the library center. The specifications present- 
ed in the study propose a method of using library standards 
in planning adequate secondary school libraries. Through- 
out the study it was revealed that greater emphasis should 
be placed upon the development of educational specifica- 
tions with the librarian playing a leading part on the 
planning team. Library standards can be a vital resource 
in the planning of libraries and are the most effective 

when considered to be a resource in the hands of teachers, 
librarians, administrators, and architects in a cooperative 
team planning effort. 178 pages. $2.35. Mic 57-3990 








AN ANALYSIS AND EVALUATION OF 

A TELEVISION DEMONSTRATION OF 

THE TEACHING OF FIFTH GRADE 
READING, ARITHMETIC, AND FRENCH 


(Publication No. 22,847) 


Merwin Lewis Himmler, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study was to carry on an analysis 
and evaluation of a demonstration of the teaching of fifth 
grade reading, arithmetic, and French by television. The 
demonstration program was developed jointly by the Fund 
for the Advancement of Education, educational television 
station WQED, the Pittsburgh public schools, and nine 
other school districts in the Pittsburgh area. Ten school 
districts provided a total of 20 classes to receive the TV 
lessons. 

Television teaching was carried on regularly each day, 
for 25 minutes in reading, 25 minutes in arithmetic, and 
20 minutes in French, throughout the school year 1955- 
1956. The three TV teachers were selected with care to 
insure high quality teaching; they were aided by various 
specialists. For the TV teaching, the reading and arith- 
metic teachers were employed full time, and the French 
teacher half time. 

The TV lessons covered the regular curriculums of the 
three subjects. Supplementary teaching by classroom 
teachers was an integral part of the project, and was 
carried on each day for about 25 minutes in reading, 15 
minutes in arithmetic, and 10 minutes in French. 

Nineteen comparison classes, in which regular class- 
room teaching was carried on, were used as a basis for 
evaluating the results of TV teaching in reading and 
arithmetic. There were no comparison classes in French. 

Findings were derived from test and questionnaire 
results. An intelligence test and standardized tests in 
reading, basic language skills, work-study skills, and 
arithmetic were administered to TV and comparison 
pupils during the third week of the school term. All tests, 
except intelligence, were administered again near the end 
of the term when a teacher-made test in French also was 
administered, over television, to all TV pupils. Question- 
naire reactions were obtained ‘rom teachers, principals, 
pupils, and parents. 

Comparisons of achievement for the two types of 
classes were based on test results for matched pairs of 
pupils. Out of 655 TV pupils and 696 comparison pupils, 
there were 343 matched pairs for reading, 349 for arith- 
metic, 139 for basic language skills, and 161 for work- 
study skills. 

Principal findings and conclusions were as follows: 

1. There was little observable difference between the 
instructional effectiveness of the TV teaching program 
and regular classroom teaching. 

2. The TV lessons excelled those of the average 
classroom teacher in most phases of presentation espe-. 
cially in the employment of visual and enrichment mate- 
rials. 

3. Pupil interest in TV lessons is likely to be high 
if there is maximum use of enrichment materials, if 
there is variety in the lessons, if skills presentations 
are suitably paced, and if there is provision for a sub- 
stantial amount of active pupil participation. 
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4. Reading was more Suitable than arithmetic or 
French for TV teaching. 

o. Teachers and principals placed great value upon 
the supplementary period for meeting individual needs, 
‘maintaining desirable pupil-teacher relationships, carrying 
on drill and practice activities, answering questions, and 
providing for the interaction involved in class discussion. 
It is doubtful, therefore, if TV teaching without supple- 
mentary classroom instruction can be a satisfactory 
substitute for regular classroom teaching at the elementary 
school level. 

6. The TV lessons provided valuable indirect inservice 
education for a number of teachers. 

7. A substantial percentage of classroom teachers are 
not likely to welcome regular TV lessons as a major part 
of their classroom programs, although many of them may 
welcome the experience of using such lessons for a limited 
period of time. 

8. Open-circuit TV teaching seems to have an advantage 
over regular classroom instruction in the opportunity it 
provides parents for viewing the lessons in their homes, 
and thus acquainting themselves with the teaching program 
of the school. 181 pages. $2.40. Mic 57-3991 


AN ANALYSIS OF ACCOUNTING SKILLS AND 
KNOWLEDGES USED BY SELECTED EXPERIENCED 
ELECTRICAL ENGINEERS IN RHODE ISLAND 


(Publication No. 23,105) 


George Winchester Lees, Ph.D. 
The University of Connecticut, 1957 


Statement of the Problem 


In consideration of the complexity of modern industrial 
organization in which engineers are employed, this study 
was based upon the hypothesis that professional electrical 
engineers do use the skills and knowledges of accounting 
in their daily professional activities and their personal 
business affairs. The purpose of the study was to discover 
these accounting skill and knowledge areas in order to 
determine phases of accounting worthy of inclusion in a 
collegiate elementary accounting course for electrical 
engineers. 





Methods Used 


First, a preliminary survey was made of 70 accredited 
collegiate electrical engineering curricula, through an 
examination of college catalogs, to determine the extent to 
which accounting courses are presently included in such 
curricula. Then, an outline guide of 20 basic accounting 
topics for use in the interviews was developed through a 
perusal of several collegiate elementary accounting text- 
books. Introductory letters seeking interview appointments 
were written to 54 electrical engineers in Rhode Island. 
Follow-up telephone calls secured interview appointments 
with 40 of these engineers. A “Thank-You” letter, enclos- 
ing an Initial Basic Information Questionnaire, was then 
mailed to each engineer who had granted an interview. 

The electrical engineers interviewed were for the most 
part members of the American Institute of Electrical 








Engineers and represented four major fields of business 
enterprise: administration, merchandising, production, 
and development. The items discussed and recorded at 
each informal interview were: The engineer’s answers 

to the Initial Basic Information Questionnaire; the extent 
of the engineer’s professional use of the 20 basic account- 
ing topics; and the degree of the engineer’s personal use 
of accounting knowledge. 


Findings 





The preliminary curriculum survey revealed that 
courses in accounting are not, at present, generally in- 
cluded in the 70 accredited undergraduate electrical engi- 
neering curricula examined. 

An analysis of the interviewees’ use of and need for 
accounting skills and knowledges was compiled from the 
interview responses. The most significant findings of the 
study, which verify the hypothesis, follow: 


1. The 40 electrical engineers interviewed actively 
used skills and knowledges of accounting in their 
profession. 


. Accounting knowledge is of professional benefit to 
electrical engineers, particularly in writing financial 
reports, keeping subsidiary records, and consulting 
with accountants. 


The electrical engineers interviewed generally felt 
that engineers who aspire to the executive level 
need a knowledge of accounting principles and 
practices. 


. The extent of the engineers’ personal and socio- 
civic use of accounting knowledge increased their 
need for an understanding of accounting. 


. The majority of the engineers interviewed had not 
studied accounting at any time; yet they expressed 
a belief, based on their experience, that accounting 
should be included in the collegiate undergraduate 
electrical engineering curriculum. 


Recommendations 





On the basis of the findings of this study it is recom- 
mended that: 


1. The faculties of undergraduate engineering schools 
consider the inclusion of, at least, a one-semester 
required three-credit survey course in the Elements 
of Accounting in the Electrical Engineering major. 


. Electrical engineering societies further investigate 
the need for accounting knowledge by electrical 
engineers in an effort to effect a nation-wide offering 
of accounting courses in electrical engineering 
curricula. 


. Graduate Schools of Engineering consider the 
inclusion of an elective survey course in the Ele- 
ments of Accounting in their course offerings. 


. University Extension Divisions offer courses in 
accounting for experienced engineers and make 
certain that all engineers in their area become 
aware of these offerings. 


As a final specific recommendation of this study, a 
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detailed topical outline for a proposed one-semester colle- 
giate survey course in the Elements of Accounting for 
Engineers is presented. 139 pages. $2.00. Mic 57-3992 


A FORCED-CHOICE RATING SCALE FOR 
SELF-EVALUATION OF INSTRUCTION 
IN ELEMENTARY SCHOOL SCIENCE 


(Publication No. 22,742) 


Walter Lener, Ph.D. 
New York University, 1957 


Chairman: Cyrus W. Barnes 


The main purpose of this study was to determine the 
feasibility of employing the forced-choice technique to 
construct a self-evaluative rating scale based upon the 
recommendations in “Section II” of the Forty-sixth Year- 
book, Part I, of the National Society for the Study of Edu- 
cation. A secondary objective of the study was to translate 
the recommendations into an evaluative scale. 

The recommendations were summarized, then condensed 
into 150 phrases or one-sentence statements. These served 
as the favorable statements. Similarly, phases and state- 
ments of opposite intent were constructed. These served 
as the 150 unfavorable statements. 

Three juries participated in the construction of the 
forced-choice rating scale. The members of the first were 
asked to indicate whether in their opinions the categories 
in “Section II” were representative of those into which the 
field of elementary science teaching could be divided. 

The members of Jury Two were asked to edit and 
criticize the 150 favorable and 150 unfavorable statements. 
Of these, thirty-six were criticized by two or more mem- 
bers of Jury Two; these were rejected. The remaining 
264 statements were sent to the members of Jury Three. 

Each member of Jury Three was asked to indicate the 
degree to which each of the 264 statements applied toa 
particular elementary school teacher. Their replies were 
used to calculate the preference and discriminative indices 
of each of the 264 statements. 

To construct the forced-choice rating scale, the inves- 
tigator paired items with similar preference indices, but 
different discriminative indices. The pairs were combined 
into tetrads consisting of two favorable and two unfavorable 
statements. The forced-choice rating scale contained’39 
tetrads and a graphic rating scale. 

After the scale was constructed, the investigator sent 
copies of it in two different trials, to two different groups. 
In the first trial, the forced-choice scale was used by 
teachers to describe a peer and his working with children 
in science. The coefficient of correlation between scores 
on the graphic rating scale and scores on the forced-choice 
instrument was -.47. The split-half reliability of the 
forced-choice scale was .90 (Spearman-Brown adjusted). 

In the second trial, the forced-choice rating scale was 
used by the elementary school teachers to describe them- 
selves and their teaching of elementary school science. 
Two copies of the forced-choice rating scale, one, Form T, 
the other Form R, were sent to selected elementary 
school principals. Each was requested to give Form T to 
the teacher in his school he considered most effective in 











teaching science and Form R to the teacher considered 
least effective. The coefficient of correlation between 
principals’ rankings and forced-choice rating scale scores 
of those who had been given Form T was -.60. The split- 
half reliability (Spearman-Brown adjusted) was .57. 

The coefficient of correlation between principals’ 
rankings and forced-choice rating scale scores of those 
who had been given Form R was -.30. The split-half 
reliability (Spearman-Brown adjusted) was .54. 

Judging from the fact that the coefficients of correlation 
were greater than could be accounted for by chance, it is 
feasible to assume that the forced-choice technique can 
be utilized to construct an instrument to evaluate effective- 
ness of elementary school science instruction. 

154 pages. $2.05. Mic 57-3993 


THE RELATIONSHIP BETWEEN ATHLETIC 
PARTICIPATION AND NON-ACADEMIC 
ADJUSTMENT AT THE 
UNITED STATES NAVAL ACADEMY 


(Publication No. 23,273) 


Gregory J. Mann, Ed.D. 
_ University of Maryland, 1957 


Supervisor: Dr. Richard H, Byrne 


This project is a correlational study of the relationship 
between certain measures of athletic participation and 
adjustment for a group of midshipment of the Class of 
1958 at the United States Naval Academy. 

The measures of athletic participation are five Physical 
Education grades and six scales constructed to measure 
participation in the intramural and varsity athletic pro- 
grams at the Naval Academy. Adjustment is defined in 
terms of Aptitude for the Service Marks. The sample 
consists of 237 midshipmen from six of the twenty-four 
companies. One company was randomly selected from 
each of the six battalions in the Brigade of Midshipmen. 
The Physical Education marks and the six scales of 
athletic participation were correlated with aptitude marks 
for the first academic year of this class at Annapolis. 

The Physical Education grades varied in their relation- 
ship with aptitude from company to company. The mark 
in Agility and Strength correlated best of these marks, 
the coefficients ranging from .16 to .38 for the individual 
companies, and was .26 for the entire sample of 237 sub- 
jects. 

Of the six scales constructed to measure athletic par- 
ticipation the most significant was based upon a rating, by 
a group of midshipmen, of the importance of the various 
sports. For the sample as a whole the coefficient of 
correlation between this scale and aptitude was .28. In 
four of the six companies the correlations were highly 
significant (.33, .37, .42, and .47), but in the two remaining 
companies they were low and non-significant. 

A scale based on an evaluation of the intramural and 
varsity sports in terms of whether they were team or indi- 
vidual sports, and whether they involved body contact or 
not, also gave encouraging results. When this scale was 
combined with a measure of the level of the particular 
sports, i.e. whether intramural or varsity, the relationship 
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was significant in the entire sample (r = .28), and in three 
of the companies the coefficient of correlation was above 
40. 

Variations of a scale based on the amount of total time 
devoted to a sport by the members of company yielded 
generally low, and in a few instances even negative, cor- 
relations. 

The results are encouraging in that new areas have 
been tapped in which there is a positive relationship with | 
aptitude. Further research pursuing these areas is indi- 
cated for the near future. 73 pages. $2.00. Mic 57-3994 


A STUDY OF THE DIFFICULTIES OF 
HYPER-AGGRESSIVE, EMOTIONALLY 
DISTURBED CHILDREN IN ADJUSTING TO 
SCHOOL AND IN DERIVING SATISFYING 
LEARNING EXPERIENCES FROM SCHOOL 


(Publication No. 23,277) 


Ruth Gallert Newman, Ph.D. 
University of Maryland, 1957 


Supervisor: Dr. Madelaine Mershon 


This study concerns the difficulties that emotionally 
disturbed, hyper-aggressive children have in adjusting 
to school and learning from school. 

Specifically, it involves six severely disturbed, hyper- 
agressive boys in residential treatment at the Child Re- 
search Branch of the National Institute of Mental Health 
under the direction of Dr. Fritz Redl. It covers the period 
of these boys’ hospitalization from their admission in 
September 1954 through December 1956. 

The major source of data was daily school records. 
Individual and group incidents from these records were 
selected randomly for each child for every month from 
September 1954 through June 1956, with two additional 
months in the fall term of 1956. These incidents were 
judged on a behavior scale on the assumption that increas- 
ingly interested, sustained participation in school tasks and 
goals revealed increasing school adjustment and school 
learning. Change for each child and for the group in the 
direction of greater school learning and adjustment was 
measured by author judgment on the behavior scale and 
quantitatively measured by Chi Square. Objectivity and 
validity were measured by percentage of agreement of 
our impartial judges with author judgment and by the fact 
that all dates, sequence and clues concerning the removal 
of a child from class were concealed. Reliability was 
measured by three separate author judgments over a five- 
month period. 

These same school incidents for each child were ana- 
lyzed by clinically descriptive means. A modification of 
the Critical Incident Technique was used to obtain classifi- 
cations, categories and subcategories derived from the 
incidents themselves that would partially account for any 
observed change and would appraise change in behavior 
and learning at school. An evaluative scale was used to 
further define the quality of an incident as a determinant 
to school behavior. Four judges, different from the first 
four, were used to test objectivity of this part of the study 
by separately judging the incidents, placing them in appro- 





priate categories and evaluating the quality of each in- 
cident under the evaluative scale attached to each descrip- 
tive subcategory. Reliability was established by three 
separate author judgments over a five-month period. 

The study was based on the assumption that the emo- 
tional hungers of the hyper-aggressive, emotionally dis- 
turbed child must be partially met before he can adjust 
to school or learn from it. It assumes, therefore, that 
given a total therapeutic environment which includes 
intensive, individual psychotherapy and a school program 
and school staff especially designed to meet his intellectual 
and personality needs, the disturbed, hyper-aggressive 
child can change in the direction of greater school adjust- 
ment and learning and that this change is measurable by 
his increased successful participation in school tasks and 
goals. Moreover, it hypotheses that given this total 
therapeutic approach including a school and school staff 
geared to the needs of the disturbed, hyper-aggressive 
child, change in the direction of better school adjustment 
and learning can be at least partially accounted for and 
identified by clinically descriptive means. These descrip- 
tive methods can usefully analyze school records and can 
be helpful in appraising change in school behavior and 
learning. 228 pages. $2.95. Mic 57-3995 


EMPLOYEE TRAINING IN THE 
METALWORKING INDUSTRIES OF THE 
ILLINOIS-IOWA QUAD-CITY AREA 


(Publication No. 24,112) 


George L. Pedersen, Ed.D. 
Bradley University, 1957 


This study was made to ascertain the extent and details 
of five types of training as they are presently conducted 
in twenty metalworking plants in the Quad-Cities. These 
details are contrasted with similar programs in the three 
largest automotive companies in Detroit. Types of training 
considered were: apprenticeship, co-operative, super- 
visory, technical, and tuition aid. Facts are presented to 
illustrate the extent of various programs and differences 
in administrative procedures. This material is of conse- 
quence to company training officials and to high school 
and college counselors. 

Plants in the Quad-Cities were chosen on the basis of 
size, possibility of one or more types of programs in 
operation, and interest in employee training. The three 
companies in Detroit were chosen because of their size 
and known activity in most of the types of training that 
were considered. Material was gathered through the 
medium of questionnaires used during personal interviews 
with personnel, industrial relations, and training officers 
in all of the various plants and companies included in the 
study. | 

Apprenticeship training was found to be the most widely 
established type of training in the two areas. The number 
and types of programs, methods of procedure as to selec- 
tion of trainees, length of time for training, payment of 
expenses in connection with related training and bonuses 
varied considerably in several plants and companies in 
the two areas. 

College co-operative training programs for engineers 
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are being expanded and a shortage of qualified applicants 
is apparent. Stringent requirements for entry into these 
programs, diverse work experiences, and acquisition of 
intimate knowledge of company policy make graduates of 
these programs highly regarded employees and promising 
candidates for managerial positions. 

Supervisory training programs were one type that was 
found to be absent in many of the smaller Quad-City indus- 
tries. This was attributed mainly to lack of funds and lack 
of time for preparation and presentation for this type of a 
program. All persons interviewed realized the importance 
of supervisory training. Some of the medium sized and all 
of the larger industries carry on elaborate programs for 
present and potential supervisors. In the larger companies 
in both the Quad-Cities and Detroit, unique courses and 
methods of presentation were observed. 

Technical training, as a distinct type, was found to 
exist in very few plants in the two areas. An extensive 
program is in operation in one Quad-City company and a 
unique co-operative program has just been instituted by 
one of the Detroit companies. The upgrading of journey- 
men and short courses for engineers are methods used by 
some plants to obtain needed technicians. 

Tuition aid programs are very actively supported by 
many Quad-City area plants. In the Quad-Cities close 
cooperation between schools and industry has lead to the 
establishment of many courses that are specifically de- 

_ signed for the development and upgrading of skilled, 
technical, professional, and managerial employees. 
174 pages. $2.30. Mic 57-3996 


SOME CHARACTERISTICS OF SPANISH-NAME 
TEXANS AND FOREIGN LATIN AMERICANS 
IN TEXAS HIGHER EDUCATION 


(Publication No. 23,059) 


Richard Roy Renner, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor George I, Sanchez 


Persons of Mexican descent form a large part of the 
population of Texas and a substantial number of students 
frgm this group attend The University of Texas. Also, 
foreign Latin American students have been attracted to 
The University of Texas in relatively larger numbers 
during the past decade. Information about the extent to 
which the two groups have been participating in Texas 
higher education is needed to provide an understanding of 
their characteristic educational problems. Because both 
groups are of similar historical and cultural antecedents, 
study of them in an educational environment where some 
comparisons are possible facilitates more precise inter- 
pretation of their unique reactions to Texas higher edu- 
cation. This study gathers and interprets basic data about 
these two student minorities. Interpretation is supple- 
mented extensively from related studies. 

Nearly half a million names on college and university 
student rosters were examined to obtain the few thousand 
Texas- Mexican and foreign Latin American students upon 
which the original statistics are based. At The University 
of Texas, enrollment for Texas-Mexican degree recipients 





are traced since 1928. Data about major specialization, 
graduate and undergraduate enrollment, tendency to 
graduate in the prewar and postwar period, number of 
advanced degrees held, sample profile of parental occupa- 
tion, representative entrance examination scores, and 
comparisons with The University of Texas student body as 
a whole are given. Texas-Mexican enrollment data for 
other Texas senior colleges in 1954-55 are summarized. 

Foreign Latin American enrollment information at 
The University of Texas is set forth in a similar fashion. 
Statistics emphasize the period since 1945. The University 
of Texas and United States foreign Latin American student 
enrollments are extensively compared. Comparisons are 
also made with Texas-Mexicans and other foreign student 
groups. 

This study clarifies a number of important character- 
istics of Texas-Mexican and foreign Latin American stu- 
dents in Texas higher education. There has been almost 
a continuous increase in the proportion of Texas-Mexican 
students in the total enrollment of The University of Texas 
since 1937. After World War II the foreign Latin American 
enrollment declined but, at present, it is again increasing. 
Spanish-name Texans at The University of Texas showed 
a greater tendency to graduate than other students, 
especially before World War II. Since then there is little 
difference between the two groups in this respect. 

The per cent of Mexican-born University of Texas 
degree recipients has declined substantially during the 
past 28 years. 

Texas-Mexican freshmen received lower entrance 
examination scores than Anglo students before and after 
World War II for selected years. Spanish-name Texans 
at The University of Texas show a marked preference for 
a major in Pharmacy. Catholic and womens colleges in 
Texas have proportionally larger enrollments of Texas- 
Mexicans than other institutions. 

Limitations in personal financial resources encourage 
foreign Latin Americans to choose The University of 
Texas. Latin American enrollment trends in United States 
colleges and universities are often affected by changing 
economic conditions abroad. 

Texas-Mexicans and foreign Latin Americans pursue 
substantially different majors at The University of Texas. 
This appears to parallel their generally different socio- 
economic status and cultural background. These two 
student minorities have very few interests in common at 
The University of Texas. 449 pages. $5.75. Mic 57-3997 


ANALYSIS OF CHARACTERISTICS OF 
SIXTY-SIX PARENT-CHILD STUDY GROUPS IN 
NINE MARYLAND COUNTIES DURING 1954-1955 


(Publication No. 23,283) 
Eveline D. Schulman, Ed.D. 
University of Maryland, 1957 


Supervisor: Dr. Madelaine Mershon 


Purpose of This Study. The purpose of this study was 
to gather information concerning Parent-Child Study 
Groups which would further a comprehension of the com- 
ponents and interrelationships involved in the functioning 
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of these Groups. The investigation was narrowed to an 
examination of the relevancy and association of Organiza- 
tion, Program and Leadership of these Groups to their 
continuation. A sample population of 66 Groups was drawn 
from the Parent-Child Study Groups functioning in nine 
Maryland Counties during 1954-1955 which were offered 
assistance and consultant services by the Maryland State 
Board of Education and were sponsored by the local Parent- 
Teacher Association and/or the County Boards of Education. 
The study was formulated as an exploratory investigation 

to obtain data concerning the 66 Groups led by 52 leaders. 
The object was to describe, analyze and integrate the 
information in oruer to comprehend the dynamics involved 
as well as the trends and needs for further improvement 
suggested. 

Methodology Employed. Data were obtained by means 
of a mailed Questionnaire. In order to structure the 
Questionnaire in terms of factors already known to be 
operating in Parent-Child Study Groups, the investigation 
was extended on a purely descriptive basis to a broader 
field than the Maryland situation of 1954-1955. 

Three different kinds of surveys were carried forward 
which were directed to a consideration of Parent-Child 
Study Groups: their origin and philosophy, survey of major 
trends in the United States during 1954-1955, and their 
history in Maryland. Responses on the Questionnaire were 
coded according to a four-point scoring system of degree 
of Structure. The three Categories: Organization, Pro- 
gram and Leadership were coded separately and their 
mean scores were placed in a frequency distribution. The 
66 Groups were classified into three Categories: Most 
Continuous (Group and leader planned to continue the year 
succeeding this study), Continuous (Group planned to con- 
tinue with new leader the year succeeding this study), and 
Non-Continuous (Group and leader uncertain of continuing 
the year succeeding this study). The chi-square statistical 
technique was used to test for significance of the differences 
found between Organization, Program and Leadership of 
the Most Continuous, Continuous and Non-Continuous 
Groups. 

Major Findings. There were no significant differences 
demonstrated between the Most Continuous and Continuous 
Groups with respect to their Organization, Program or 
Leadership. However, significant differences were found 
between the Continuing and Non-Continuing Groups. Cer- 
tain outstanding characteristics distinguished Continuing 
(Most Continuous and Continuous) from Non-Continuous 
Groups. The Organization and Program of Continuing 
Groups were more planned and arranged than that of che 
Non-Continuing Groups. Leadership of Continuing Groups 
was more defined and active, and leadership role as well 
as status were differentiated from the membership in 
contrast to Non-Continuing Groups. There was more 
variability in the characteristics of the Program Category 
than in Organization and Leadership in all Groups. The 
implications of this study pointed to the desirability for 
leadership training of the parents who were the lay-leaders 
of these Groups. A more ordered approach to professional 
assistance for Groups was indicated with an open commu- 
nication system and easily available consultant service 
between the professional as well as the County agency 
assisting Groups. The County agency needed to be com- 
posed of representatives of both the parent body as well 
as professionals. Furthermore, it would be necessary 
that a plan be formulated which would bring the consultant 











services closer to the individual Parent-Child Study Group. 
328 pages. $4.20. Mic 57-3998 


THE SELECTION AND EVALUATION OF A 
CURVED CHALKBOARD FOR CLASSROOM USE 


(Publication No. 22,906) 


William Rodman Snelling, Ed.D. 
University of Virginia, 1957 


In the past half-century chalkboard development has 
progressed markedly with respect to color and reflectance, 
but the surface of the board has remained a conventional 
flat. This study contains the results of an investigation 
aimed at the improvement of classrooms by use of a 
curved chalkboard. The conclusions derived from a series 
of theoretical considerations are substantiated by a class- 
room test conducted on a prototype of this new chalkboard. 

Previous research has established that a light green 
chalkboard with a reflectance of approximately 20 per cent 
and used in conjunction with yellow chalk provides the 
most advantageous chalkboard combination. A preliminary 
study was made by the writer in the fall of 1955 to deter- 
mine the relative effectiveness of a curved (concave) 
chalkboard. In this study it was proved that the curved 
board was more readable than the flat board, but no 
conclusions were drawn concerning the most effective 
curve which could be employed. It was, therefore, the 
purpose of this present study to ascertain the specific 
curve which would enable optimum readability to be 
achieved. This optimum was obtained by maximizing the 
total-board-viewing-area, which was defined as the portion 
of a classroom consisting of viewing points from which 
symbols on any section of a chalkboard’s surface may be 
read. This area was theoretically obtained from the area- 
of-readable-vision, which was defined as the portion of 
a classroom consisting of viewing points from which an 
individual may read a small, specified group of symbols. 

This study in chalkboard readability was composed of 
four major steps. The first step consisted of the deter- 
mination of the shape and approximate size of the area- 
of-readability-vision which a person with “norma!” vision 
may be expected to possess. From data recorded on thirty 
people, it was apparent that a single point on a chalkboard 
may be read from any point within a floor area which may 
be approximated by a circle (called the A.R.V. circle). An 
A.R.V. circle with a radius of 12 feet was selected as that 
circle which could be best used in the selection of a chalk- 
board upon which very small lettering could be read by a 
large percentage of a class seated in a room of normal 
(22' x 28') size. 

The selection of an appropriate chalkboard curve 
comprised the second step. Having established criteria 
to which the chalkboard curve should adhere if a practical 
board was to result, the total-board-viewing-area was 
maximized by logical and mathematical means. The 
chalkboard curve which resulted from these considerations, 
theoretically yielded an increase in the total-board- 
viewing-area, for an individual with a 12 foot radius, 
which was eight times the area associated with a flat 
chalkboard of equivalent length and etched with similar 
sized lettering. This board consisted of a flat center 
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panel and two end panels composed of arcs of a circle of 
radius 12 feet; this was the equivalent of a flat chalkboard 
20 feet long. 

The third step consisted of the design, manufacture, and 
construction of prototype chalkboard embodying the selected 
chalkboard curve. To wooden forms were affixed large 
panels of masonite upon which special chalkboard paint 
had been sprayed to form a chalkboard surface. The entire 
structure was designed to be portable and mobile. It was 
assembled in a classroom within Albemarle County High 
School near Charlottesville, Virginia. 

The final step was the test of the prototype board to 
determine the accuracy of the theoretical calculations and 
to obtain a student evaluation of the chalkboard. The test 
was conducted during one week in September 1956, and 
significant data was obtained from 58 students who partici- 
pated in the test. The test substantiated the earlier con- 
clusion regarding the circular shape of the area-of- 
readable-vision and indicated that the prototype chalkboard 
enabled subjects to read more effectively. The increase 
in readability was approximately that which was expected 
for each subject and it was therefore concluded that the 
theoretical calculations had been correct. 

257 pages. $3.35. Mic 57-3999 


SOCIAL SCIENCE GENERALIZATIONS FOR USE IN 
THE SOCIAL STUDIES: PROVIDING EDUCATION 


(Publication No. 23,181) 


Vinton Stafford Stratton, Ed.D. 
Stanford University, 1957 


Purpose of the Investigation 





This dissertation was one of a series of studies consti- 
tuting a group investigation concerned with the identifi- 
cation of social science generalizations for possible use in 
the social studies curriculum. This particular dissertation 
undertook to identify generalizations concerned with man 
engaging in one of his basic activities, providing education. 
Through an analysis of selected literature in the disciplines 
of anthropology, economics, geography, political science, 
social psychology, and sociology, and also from the field of 
education, generalizations were identified and extracted. 
Inasmuch as each of the aforementioned disciplines has its 
own historical dimension, historical literature per se was 
not included among that analyzed. The statements extracted 
were classified and organized in useful categories so as to 
serve as a basic resource to educators and others con- 
cerned with the development of social studies curriculum 
and instructional materials. 


Procedures 





1. The first step in the research was the compilation 
of a selected bibliography from the six social science 
disciplines, and a selection of texts from the field of 
education. This involved (1) collection of an initial bibliog- 
raphy; (2) selection of specialists; (3) rating of the bibli- 
ography by specialists; and (4) final selection of refer- 
ences. Criteria were established for selection of special- 





ists and for rating of the bibliography. Ultimately, a total 
bibliography of fifty-two texts was selected. 

2. For purposes of this study a generalization was 
defined as a “universally applicable statement at the 
highest level of abstraction relevant to all time or stated 
times (as prehistoric) about man past and/or present 
engaging in the basic human activity of education.” A 
series of pilot studies assured a high degree of objectivity 
and uniformity in the collection of data. Several examples 
of generalizations identified in the study follow: 


“Whenever the functions of a society become differen- 
tiated or specialized, there is an increase in the formal 
aspects of its organization, and this is as true of education 
as it is of community life in general.” 


“Education and the schools deal consciously with the 
common culture and, whether they will or not, are involved 
instrumentally in the process whereby a civilization and 
a culture are continually re-made.” 


“What the child learns, and the prejudices he acquires, 
depend on the groups with which he is identified.” 


3. The final bibliography was subjected to intensive 
analysis.’ Identified generalizations were recorded and 
coded. Approximately 700 generalizations were selected 
from the text material. 

4. The generalizations were then categorized through 
an analysis of the data in terms of the frequency of recur- 
rence of major ideas and the establishing of discrete 
categories suggested by this incidence. 

5. The researcher then located and brought together 
those generalizations for which, in whole or in part, com- 
parable statements were found. This synthesis resulted 
finally in 268 generalizations. 


Conclusions 





1. For the first time, this study provides an extensive 
listing of significant generalized ideas concerning man 
engaged in providing education. In essence, the study 
makes available a portion of the cultural heritage recorded 
in the social sciences, but not available in a readily usable 
form. 

2. This research may provide educators with “antici- 
pated outcomes of instruction” in the social studies which 
furnish both instructional foci within each teaching unit 
and a:‘frame of reference against which they can plan 
learning experiences, adapt teaching methods, and select 
instructional materials. 

3. This research may be of value to state and local 
committees coneerned with the development of social 
studies curriculum. 

4. Writers of texts and other instructional materials 
may find use for the data in the preparation of their mate- 
rials. 

5. This data should provide a reference for the evalu- 
ation of textbooks, resource bulletins, audio-visual 
aids, and courses of study. 166 pages. $2.20. Mic 57-4000 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 





THE EVALUATION OF 
SOCIAL ACTION EDUCATION PROGRAMS 


(Publication No. 23,182) 


Herbert Blair Wilson, Ed.D. 
Stanford University, 1957 


Social action education programs are generally designed 
to upgrade the level of living of peoples primarily in the 
uriderdeveloped areas of the world. The UNESCO Funda- 
mental Education program is used in this dissertation as 
a practical example to focus attention on the complex 
problems associated with the evaluation of social action 
education. 

This dissertation is not concerned with the evaluation 
of Fundamental Education. It is used to illustrate to 
directors and personnel of foundations and agencies en- 
gaged in social action education how evaluation can be 
conducted with increased reliability and objectivity with 
the personnel already associated with the program. 


Purposes of Dissertation 

1. To thoroughly survey the field of evaluation as it 
relates to social action education designed to innovate 
social change. 

2. To provide social action educators, administrators, 
sponsoring agencies and foundations with an understanding 
of the importance of evaluation as an integral function of 
any social action education program. 

3. To analyze and déscribe the principles, methods and 
techniques of evaluation and show their application and 
influence in an actual community situation. The techniques 
and methods of evaluation described were selected be- 





cause of their useability by the general social action 
practitioner who is not specifically trained in the social 
sciences. 

4. To determine the complexity of the evaluation pro- 
gram in relation to social action education and point out 
areas which need further research and development. 


Procedure and Methods 

All of the available literature relating to social action 
programs, evaluation, and measurement was surveyed. 
This included material in English, Spanish and French. 
National and international organizations and agencies 
provided published as well as unpublished documents and 
reports. 

The author spent one year on an United States State 
Department grant at the UNESCO Fundamental Education 
Center (CREFAL) at Patzcuaro, Mexico. He worked in 
Fundamental Education activities in two remote Tarascan 
Indian communities bordering Lake Patzcuaro. The field 
work in Cucuchucho was used as a proving ground for 
some experimentation with evaluative techniques. 

The researcher also visited other social action projects 
in Mexico and conferred with specialists in community 
development from a number of national and international 
agencies and organizations. 





Results 

This dissertation supports the thesis that evaluation of 
social action education programs must be cooperative, 
ongoing, and as objective as possible. Evaluation should 
be an integral part of the action program. It should include 
each agent associated with the program: the sponsoring 








or administrative agency; the social action team mem- 
bers; and the members of the community in which the 
program is in operation. 

Meaningful and acceptable evaluation is a part of the 
democratic process of learning. It should not be a “top- 
downward” type of inspectional or supervisionary program, 
but rather a “two-way” type of activity, working with the 
people and not for them. 

In attempting an evaluation of social change the unan- 
ticipated or analogical consequences of the program must 
be considered as well as the planned-for, overt, and 
obvious program achievements. This is the most difficult 
aspect of the evaluative process: the determination of the 
cause of social change, the kind and direction of change, 
and the degree or amount of change. 

Scientifically acceptable evaluation follows closely the 
methodology of problem-solving. It should be a develop- 
mental process. It is not an end in itself nor is it atomistic 
in its effect. The evaluation of one area of the program 
affects reciprocally the entire operation and execution of 
the program. 

The field of evaluating social action education programs 
is not well developed. There is research to be done in 
terms of developing objective techniques and methods 
which can be used by the general social action worker. 

230 pages. $3.00. Mic 57-4001 


GENERAL SHOP CRAFTS FOR 
THE JUNIOR HIGH SCHOOL 


(Publication No. 24,116) 


Fred W. Zimmerman, Ed.D. 
Bradley University, 1957 


The purpose of this study is to develop a manual of 
suggested craft areas in industrial arts on the junior high- 
school level. The craft areas of leather, ceramics, 
basketry and graphic arts are presented in the form of 
study guides. Each study guide is written with an attempt 
to (1) harmonize with the objectives of industrial arts; 

(2) provide for flexibility; (3) be easily understood; 

(4) challenge students to greater achievement; (5) make 
information easily accessible to the student; (6) be thor- 
ough enough to establish a reasonable background in the 
area of industrial arts represented; (7) give opportunity 
for guidance and direction of students; (8) provide material 
useful to students in recreational programs as well as in 
school shop programs; (9) illustrate a technique for 
making analysis of industrial arts areas. 

Procedures are written for the operations in the four 
areas presented. Projects are selected and developed that 
seem to meet the needs and interests of many junior high- 
school students. These projects are placed in groups 
according to (1) the frequency of the processes used to 
make each project; (2) the number of processes used to 
make each project; (3) the difficulty of the processes used 
to make each project. 

Information about common materials and tools is 
presented with each area. Detailed procedures are written 
and illustrated for each group of projects. Needed direc- 
tion and instruction are given with each process. 

The technique utilized for securing data in an attempt 
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to substantiate a need for this study was the mail question- 
naire. Questionnaires were sent to all junior high-school 
industrial arts teachers listed in the Industrial Education 
Directory for the stateof Illinois.” Eighty per cent of the 
recipients answered the questionnaire. Results of the 
questionnaire reveal that: 


1. Leather crafts are offered in approximately 47 per 
cent of the industrial arts programs for the junior 
high-school level in the state of Illinois. Only 14 
per cent of the schools afford students an opportunity 
for ceramics within their industrial arts programs. 
Only 9 per cent of the schools offer opportunity for 
basket weaving in their industrial arts programs. 
About 43 per cent of the industrial arts programs 
include an area of graphic arts. 


. Written materials are evidently needed by many 
industrial arts teachers of the junior high-school 
level in the state of Illinois. Eighty-four per cent of 
the teachers who responded indicated that they would 
teach leather, basket weaving, ceramics, and graphic 
arts if suitable written instructional material were 
available. 


. Apparently most industrial arts teachers of the junior 
high-school level in the state of Illinois feel the need 
of a manual of general shop crafts. Approximately 
6 per cent of the reporting teachers answered that 
a manual of general shop crafts containing suggested 
groups of projects, together with detailed procedures 
and illustrations for use in making these projects, 
would be helpful to them. 

470 pages. $6.00. Mic 57-4002 


1, State of Illinois Board of Vocational Education, 
Industrial Education, 1955-1956 Directory, Series A, 
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CONFLICTS IN LEGAL PRINCIPLES, 
AS DETERMINED BY VARIOUS JURISDICTIONS, 
IN THE FIELD OF EDUCATIONAL ADMINISTRATION 


(Publication No. 24,262) 


Joseph Bartaluzzi, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Russell T. Gregg 


Statement of the Problem 


In the various jurisdictions throughout the country, a 
body of principles has been formulated from the constitu- 
tional and statutory provisions of the forty-eight states 
and from the decisions of the courts in cases involving 
education and educational administration. This body of 
principles is the legal basis for the operation of our 
public schools. Among the jurisdictions there is generally 
agreement in the determination of these principles and in 
their application to particular situations under litigation. 





However, in many instances the courts of one jurisdiction 
have arrived at decisions which are in apparent conflict 
with decisions reached in other jurisdictions. 

The problem of this study is that of clarifying selected 
apparently conflicting court decisions on issues related 
to educational administration. 


Procedure 





The following steps were carried out: 


1.Corpus Juris, Corpus Juris Secundum, and American 
Jurisprudence were scanned for issues related to 
educational administration in which the courts have 
rendered seemingly conflicting decisions. Sixty-three 
such legal issues were found. 











. The scope of the study was narrowed to five issues 
which directly involved school personnel. 


. Each of these five issues was investigated. The 
reports on each one consitute separate chapters of 
the dissertation. 


The issues selected are shown as paragraph headings 
in the section below. 


Findings 

The legal status of county school authorities. The 
courts of some states, e.g. Tennessee, have declared 
consistently that county school superintendents .and county 
school board members are local officers, while other 
states, e.g. Kentucky, have declared consistently that they 
are state officers. Other courts have classified them as 
“local” for some purposes and “state” for other purposes. 
The conflicts can be attributed in many cases to the 
dichotomy which exists in education, one branch of which 
attaches importance to the view that the duties and respon- 
sibilities of county school authorities are local in nature, 
while the other branch attaches importance to the doctrine 
that education is a state function. 

The contractual nature of retirement statutes. There 
is a contractual relationship between teachers and retire- 
ment statutes. The only exceptions to this general rule 
have occurred in cases in which the teachers contributed 
nothing to the fund from which the annuities were to be 
paid. 

Need for a teaching certificate before appointment. 
The courts have tried to uphold teaching contracts when- 
ever possible. Only two reasons were found for holding 
teaching contracts void when made by persons not in 
possession of a teaching certificate at the time of the 
contract. They are: (1) the statutes specifically required 
a certificate at the time of the contract, and (2) the wording 
of the statutes was vague. 

Necessity of notice and of hearing before dismissal of 
teaching personnel. The courts are agreed that notice of 

















intent to dismiss and an opportunity for a hearing are 
necessary before teaching personnel can be dismissed 
during their term of employment. The exceptions occur 
where the procedure for dismissal is definitely prescribed 
in the employment contract, in the city charter, or in the 
statute. 

Whether county or local school superintendents are 
officers or employees. When a differentiation is made 











between county and local school superintendents there is 
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little conflict among the court decisions. County super- 
intendents are considered public officers and city super- 
intendents public employees. 

Generally speaking, as found in this study, apparently 
conflicting court decisions can be reconciled or clarified 
when studied in the backgrounds of the circumstances, 
facts, statutes, and constitutional provisions on which the 
decisions are based. 199 pages. $2.60. Mic 57-4003 


DEVELOPMENT OF PROCEDURES AND 
TECHNIQUES FOR THE ANALYSIS OF THE 
RELATIONSHIPS BETWEEN THE FORMAL 

ORGANIZATION OF HIGH SCHOOL SYSTEMS 

AND THE INFORMAL COMMUNICATION 

STRUCTURES WITHIN THESE SYSTEMS 


(Publication No. 23,301) 


Marshall Keith Berner, Ed.D. 
University of Illinois, 1957 


This study is concerned with the discovery of possible 
ways and means to analyze the interrelationships of formal 
and informal aspects of organization. With such an intent 
this study is essentially a consideration of the administra- 
tive responsibility for internal organization of schools. 

The interrelating of the formal emphases and the in- 
formal concerns within the theory of organization is a 
major problem of this study. To accomplish this inter- 
relation, the author develops a particular frame of refer- 
ence for understanding the theory of organization. This 
frame of reference is one which views human organization 
as a social system. In this social system, organization 
is conceived as the provision of a structure of communi- 
cation. 

The data gathered for this study were drawn from two 
high schools which differed in the number and variety of 
positions related to teaching which existed in each school. 
The activities around which data were gathered include 
four acts of communication: communication concerning 
direction of work, communications concerning advice and 
- information about student behavior and development, 
communication of grievances and annoyances and commu- 
nications concerning general school policies. For the 
analysis of data, only the communications concerning 
direction of work and communications concerning advice 
and information about student behavior and development 
were used. 

The analyses include the analysis of the formal struc- 
ture of both schools for each of the two activities; the 
analysis of patterns of informal socializing in each school 
and the analysis of the patterns of informal communication 
for both schools in each of the two activities. Responses 
for both academic and non-academic personnel were used 


in the analysis of the formal structure of direction of work, 


in the analysis of patterns of informal socializing and in 
the analysis of the patterns of informal communications 
about work. Responses of only the academic personnel 
were used in the analysis of the formal structure of advice 
and information concerning student behavior and develop- 
ment and in the analysis of the patterns of informal com- 
munications concerning student behavior and development. 
The instruments adapted and devised for this study 





proved to be especially usable for the analysis of the 
formal structures of communications and for the analysis 
of the informal socializing. The instruments adapted and 
devised for the analysis of informal communication pat- 
terns showed possibility for such analysis and with addi- 
tional modifications appear to be usable in further studies. 

The instruments adapted and devised for use in this 
study drew data which suggest several conclusions con- 
cerning the interrelationships of the formal and informal 
structure of organization. Among these conclusions 
suggested are the following: 

The formal structure of communication in a school is 
dependent on the presence of individuals who are active in 
fulfilling the responsibilities of their positions. When 
individuals are holders of positions but inactive in per- 
forming the roles, the structures of actual performances 
will vary from the “paper” structure of positions. 

The formal structure of communications, as well as 
the informal communication patterns, in a school may 
vary in accordance with the particular activity under 
consideration. 

Individuals who are active in fulfilling their roles in 
one activity in a school may appear as key persons in the 
structure of a different activity. Informal communication 
patterns seem to be affected by persons active in positions 
in the formal structure as well as by persons active in 
informal socializing. 

Holders of general administrative positions tend to be 
prominent in the formal structures of all activities. 
Holders of general administrative positions may be key 
figures in the informal communication patterns of a school 
so long as they are active in informal socializing. 

202 pages. $2.65. Mic 57-4004 


EFFECTING TRUE ECONOMIES IN PLANNING 
AND CONSTRUCTING SCHOOL PLANTS 


(Publication No. 22,779) 


Harold Wilson Boles, Ph.D. 
The Ohio State University, 1957 


In these days of unprecedented need for planning and 
constructing new school plants, there is a persistent 
demand from the general public for economy. Much has 
been written about specific building features to which 
economy is attributed, and almost as much about features 
which might, theoretically, reduce costs of school plants. 
At the same time, educators warn repeatedly against 
“false” economies, although few have ventured to state 
what is “false.” 

Through the questionnaire survey method, criteria for 
“true” economy were established, and an investigation 
was made to determine which of 251 possible economy 
factors, developed from suggestions in educational, archi- 
tectural, and popular literature, were actually used in 
each of eighty-six school plants, scattered throughout 
thirty-four states, where new building was done in 1955. 

It was found that the meaning of “low cost” varies 
widely and that no one area, building type, or building 
size has any monopoly on economy. 

Cost comparisons are virtually useless because of 
different interpretations of terms and variations in 
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methods of computation, and will probably continue to be 
so unless a central auditing agency can be established to | 
do all size and cost computations and to certify data. 

While no single economy measure seems likely to 
make a great reduction in the costs of school plants, 
there are, literally, hundreds of little savings available 
to school plant planners, which, taken together, can effect 
substantial savings in a building program without jeop- 
ardizing the educational program. 

This study established a comprehensive list of economy 
factors, most of which are universally applicable. Many 
of them are validated beyond reasonable doubt. 

194 pages. $2.55. Mic 57-4005 


PROCEDURES TO FACILITATE THE INDUCTION 
AND ADJUSTMENT OF NEW TEACHERS IN 
LARGE CITY SCHOOL SYSTEMS 


(Publication No. 22,833) 


Hollis Loy Chalquist, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Merle A, Stoneman, Ph.D. 


Purpose and Procedure of the Study 





The purpose of this investigation was to determine the 
most commonly used procedures for the induction and 
adjustment of new teachers, to determine the value which 
the new teachers and the administrators placed upon the 
various procedures, and to evolve a master list of recom- 
mended induction and adjustment procedures which would 
be of utmost value to teachers, administrators, and com- 
munities. 

The procedure followed in this study was based upon 
five steps. First, an extensive review was made of the 
literature pertaining to the subject involved in the study. 
Second, data were secured both by check list and inter- 
view from the school systems which were members of the 
North Central Association of Secondary Schools and Col- 
leges and which were located in cities having a population 
of between 100,000 and 500,000 concerning the status of 
their teacher induction and adjustment programs. The 
third step involved the development of a check list for 
rating the various procedures constituting these programs. 
The fourth step involved submitting the check list for 
rating the induction and adjustment procedures to a sam- 
pling consisting of 337 new teachers from the school 
systems participating in this phase of the study and to the 
administrators in charge of these programs in the thirty- 
two systems originally involved in the study. The last 
step was concerned with the development of a list of 
procedures which would constitute an induction and adjust- 
ment program of maximum value to teachers, administra- 
tors, and communities. 


Conclusions and Recommendations of the Study 





The following is a digest of the conclusions drawn from 
this study: 

1. The literature pertinent to this area of the field of 
education is adequate. 





2. Administrators and new teachers are vitally inter- 
ested in the development of induction and adjustment 
programs. 

3. The problem of effecting optimal induction and 
adjustment of new teachers is recognized in all schools 
contacted and these schools make definite efforts to facili- 
tate the induction and adjustment of their new teachers. 

4. City schools no longer tend to require either experi- 
ence or local residence as a pre-requisite to employment. 
0. The many new teachers found in the schools each 
fall make carefully planned induction and adjustment 

programs imperative. 

6. The largest number of new teachers are found in 
elementary schools. 

7. New teachers in many schools receive extensive 
attention consisting of a variety of administrative and 
superivsory devices, the use of which varies from school 
to school, to aid them in coping with induction and adjust- 
ment problems. 

8. The majority of induction and adjustment programs 
have been developed and are operated with little or no 
direct financial assistance from the school system. 

9. Efforts made to facilitate the induction and adjust- 
ment of new teachers before the opening of school need 
further development and improvement. 

10. While there is a high degree of agreement among 
teachers and administrators concerning the relative 
importance and value of the induction and adjustment 
procedures, most communities have both individual needs 
which require the addition of specialized induction and 
adjustment procedures and local needs to which an effec- 
tive program of induction and adjustment must be adapted. 

11. No significant relationship seems to exist between 
the frequency of use and indicated value of the various 
procedures. | 

12. There seems to be no particular difference in 
value between procedures involving one new teacher and 
those involving a group of new teachers. 

13. Some schools neglect to use induction and adjust- 
ment procedures of proven value. 

14. The induction and adjustment programs in the 
school systems which were visited during the course of 
this study are currently undergoing extensive growth and 
development. 

The recommendations concluding this study consist of 
an induction and adjustment program made up of thirty 
broadly stated procedures and a listing of topics related 
to the current investigation presented for the attention of 
future researchers. 221 pages. $2.90. Mic 57-4006 


INADEQUACIES IN SELECTED SECTIONS 
OF NEBRASKA SCHOOL LAWS 


(Publication No. 23,919) 
Robert Ramon Corneer, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Merle A. Stoneman, Ph.D, 


STATEMENT OF THE PROBLEM 


The purpose of this study was to identify, from among 
a selected group of the Nebraska School Laws, those 
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sections of each law all or part of which are inadequate 
and in need of attention. Laws selected for this purpose 
included those sections which appear in Chapter 79 of the 
1955 edition of the Nebraska School Laws and which pertain 
to Nebraska schools organized as Class I, I, Ill, and VI 
districts. Laws written specifically for the Lincoln 
(Class IV) and Omaha (Class V) schools, as well as those 
relating to teachers’ retirement and junior colleges, were 
excluded. The study also included determining the factors 
and conditions involved which are responsible for the 
selected sections being classified as inadequate. Asa 
result this investigation was concerned with the develop- 
ment of a body of information which would be of value in 
forming the basis for a further and more intensive inves- 
tigation interested in improving those sections identified 
as needing attention. | 


THE PROCEDURE 


In an effort to obtain the information desired, criteria 
were established by which to judge inadequacies in the 
various laws considered. From the criteria a check list 
was next developed, copies of which were mailed to three 
hundred ninety-eight individuals selected from the following 
groups: city superintendents, county superintendents, 
board members, professors of school administration, and 
the State Department of Education. These persons were 
asked to select, from a list of four hundred five laws 
submitted to them, those Nebraska School Laws which they 
felt were inadequate. They were also asked to judge each 
law reported on according to the individual criterion on 
the Check List, or to add criteria of their own, and to 
make any further comment they felt pertinent. Ninety- 


eight responses were received from the three hundred 
ninety-eight Check Lists mailed to the individuals men- 
tioned above. These formed a basis for the major part of 
the study. 


FINDINGS 


Of the four hundred five laws selected for this study, 
two hundred eighty-two were reported as being inadequate. 
The total number of responses received with respect to the 
laws checked was fourteen hundred twenty-two. The total 
number times the various criterion were checked was 
twenty-nine hundred seventy-nine. In examining each 
criterion according to the number of times it was indicated 
as a reason for inadequacy, it was found that criterion 
two (encourages perpetuation of inadequate programs and 
practices) appeared five hundred fifty-nine times; criteri- 
on three. (disagrees with accepted educational practice), 
four hundred sixty-five times; criterion one (limits 
educational opportunity), three hundred thirty-eight times; 
criterion nine (places authority or responsibility at wrong 
level), two hundred eighty-one times; criterion eight 
(vague with respect to intent, or seems to conflict with 
another law), two hundred twenty-five times; criterion 
six (based on interests of special groups rather than 
educational value and general welfare), two hundred two 
times; criterion eleven (inhibits protection of the rights 
of pupils, parents, taxpayers, or teachers), one hundred 
seventy-seven times; criterion four (fails to take into 
account transportation changes, social or economic 
changes, etc.), one hundred fifty-one times; criterion 
five (has been superseded or specific purpose for which 





law was passed no longer exists), one hundred forty-one 
times; criterion seven (discourages the exercise of 
initiative and experimentation at the local level), ninety- 
eight times; and criterion ten (restricts local participation 
and voice in educational matters to an undesirable degree), 
fifty-two times. Column twelve, which was provided for 
the use of the respondents in adding criterion to the eleven 
presented on the Check List, was indicated two hundred 
ninety times. 217 pages. $2.85. Mic 57-4007 


THE EFFECTIVENESS OF CERTAIN FACTORS 
IN PREDICTING COLLEGIATE SUCCESS IN 
THE SELECTION OF OUT-OF-STATE FRESHMEN 
AT THE UNIVERSITY OF COLORADO: 
COLLEGE OF ARTS AND SCIENCES 


(Publication No. 22,603) 


LeRoy Hubert Giles, Ed.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Richard E, Fox 


The purpose in developing this study was to ascertain 
the effectiveness of eighteen variables in predicting 
collegiate success of out-of-state students at the Univer- 
sity of Colorado. The information was obtained to furnish 
a basis for selection of worthy matriculants from the 
numerous applicants for admission. 

The research reported in this thesis was concerned 
with an attempt to solve the following two-fold problem: 

1. Can persistence in the College of Arts and Sciences 
be predicted? 

2. Can scholastic performance in the College of Arts 
and Sciences be predicted? If so, which variables are 
the most efficient predictors ? 

This study was limited to an analysis of the records 
and performance of six-hundred sixteen out-of-state 
students who matriculated in the College of Arts and 
Sciences at the University of Colorado for the fall term 
of September, 1950-1951, without previous college experi- 
ence. This class was chosen because it was the most 
recent class to graduate at the time of the study. 

The procedure for the first part of this study was 
comparative. Basic data from the six-hundred sixteen 
cases were collected relative to the eighteen variables 
and tabulated. All of the data were entered on cards for 
use in an International Business Machine to insure accura- 
cy and speed in computation. 

The procedure for the second part of the study was 
correlational. One-hundred two cases were excluded for 
this part of the study because data were incomplete for 
one or more of seven variables. Basic data consisting of 
the raw scores of six variables and a criterion variable 
were tabulated for each of the five-hundred fourteen 
cases. All the data were punched on cards for treatment 
by an International Business Machine. 

Of the eighteen variables selected for the first part of 
the study, eleven were found to be statistically significant 
at the commonly accepted levels of confidence. They 
were: recommendation of secondary administrators, 
academic placement test, total high-school academic 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 2479 





units, national honors, age at entrance in college, high- 
school graduating class size over one-hundred, English 
placement test, mathematics placement test, reading 
placement test, high-school units in foreign language, and 
college grade point average. 

Six variables were selected in the second part of the 
study to determine their effectiveness to predict college 
grade point average. Using the Wherry-Doolittle method 
of calculating multiple correlation coefficients, three 
variables were found to yield a maximum R of sixty-one 
hundredths. These variables were: high-school percentile 


rank, reading placement test, and academic placement test. 


A multiple regression equation was developed from the 
intercorrelation coefficients. The predictor variables 
were found to account for thirty-seven per cent of the 
variance in the criterion variable. The standard error of 
estimate of the criterion variable from the multiple re- 
gression equation was found to be fifty-seven hundredths. 

The multiple regression equation was tested by se- 
lecting every sixtieth case from the total numerical list 
of the six-hundred sixteen cases in the study. Eight of the 
cases fell within the standard error of fifty-seven hun- 
dredths as predicted by the multiple regression equation. 
Two cases were ninety-one hundredths and twenty-eight 
hundredths beyond one standard error. This was better 
than can be expected from theory since only sixty-eight 
per cent are expected to fall within one standard deviation. 

The study revealed the extent that persistence and 
scholastic success can be predicted by the use of the 
eighteen variables. 291 pages. $3.75. Mic 57-4008 


STATE FINANCE FOR 
PUBLIC EDUCATION IN KANSAS 


(Publication No. 22,606) 


Aaron Wesley Harper, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor Calvin Grieder 


The purposes of this study were to identify and develop 
the criteria of a sound program of public school finance, 
to describe and evaluate the present program, and to 
formulate a proposed program for Kansas. 

Publications and studies of state agencies and profes- 
sional organizations were major sources of data. Selected 
state surveys, literature in the field, and the publications 
and studies of national organizations were other sources. 

A larger proportion of state support with minimum 
control, provision for capital outlay and debt service as 
well as current operating expense, some state money for 
all schools, and improvement of measures of local fiscal 
ability were cited as nation-wide trends in state support. 
Outmoded state tax systems result in a weak program of 
state finance for public schools, while a modern system 
provides the foundation for a satisfactory program. 

The concept of the “foundation program” and of state 
and local partnership in the financing of such a program 
has been a strong influence on the pattern of financing 
public schools in many states. 

For the school year 1955-56 the state of Kansas will 





distribute about $25.7 million to elementary and high 
schools, or 22.3 per cent of the estimated total of $115 
million. Local district property taxes will provide about 
47 per cent, county revenues twenty-three per cent, and 
federal funds about three per cent. 

Present provisions for school finance in Kansas are 
complicated, lack consistency, and do not utilize effec- 
tively or fairly tax resources at the state and local levels. 

The foundation program as proposed would include the 
kindergarten, the junior college, and adult education. 
Educational need would be measured in classroom units 
based on average daily attendance. Three levels of support, 
depending on the preparation of teachers, would provide a 
minimum of $4800 and a maximum of $5800 for the opera- 
tional cost of each classroom. Six hundred dollars per 
classroom unit would be provided annually for capital 
outlay and/or debt service. 

A county-wide nine-mill levy on the adjusted valuation 
of all taxable tangible property, plus the amount raised by 
one third of five mills levied on the assessed valuation of 
the intangible property in each county, would constitute the 
required local effort. The difference between the amount 
so raised and the total required for the maintenance of all 
classroom units in each county would be provided by the 
state. A minimum of $20 per pupil in average daily attend- 
ance for operating costs and $300 per classroom unit for 
capital outlay and debt service would be provided from 
state funds for each participating district. 

The state’s share of the estimated foundation program 
cost of $106,669,755 for grades one through twelve was 
calculated to be $44,622,198 or 41.8 per cent of the total. 
An additional cost of $4,036,143 for providing kindergarten 
and junior college programs would be shared by state and 
local units. For the first year, state funds would be 
provided as follows for special services: special edu- 
cation--$300,000, adult education--$75,000, and for pupil 
transportation--$2,000,000. 

Substantially increased state support, better utilization 
of local tax resources, provision for capital outlay and 
debt service, improvement in the support of pupil trans- 
portation, and encouragement of better school district 
organization would result from the enactment of the plan. 

437 pages. $5.60. Mic 57-4009 


THE EMPLOYMENT AND DESIGNATION OF 
DUTIES TO ASSISTANT SUPERINTENDENTS IN 
SCHOOL SYSTEMS EMPLOYING 
FROM 150 TO 200 TEACHERS 


(Publication No. 22,835) 
Harold Leo Hutcheson, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Merle A, Stoneman 


The Purpose and Procedure of the Study 


The purposes of the study were to determine prevailing 
practice, to determine principles and to make recommen- 
dations concerning the employment and assignment of 
duties to assistant superintendents in schools employing 
from 150 to 200 teachers. The study includes a survey of 
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the historical literature concerning the development of the 
superintendency and of the position of assistant super- 
intendent and a survey of the literature concerning school, 
business and public administration in order to determine 
principles and guides for organizing the superintendency 
in schools of 150 to 200 teachers. A questionnaire was 
sent to 181 superintendents of schools of the size in 
question seeking their opinions as to the administrative 
functions which needed more attention in their schools, 
the preferred rearrangement of the superintendents time 
devoted to various functions and the need for and the 
results ensuing from the employment of assistant super- 
intendents. Another questionnaire was mailed to 201 
assistant superintendents in the same schools which sought 
their opinions concerning their relationships to other staff 
members in the organization structure, their duties, and 


responsibilities, and the need for assistant superintendents. 


The responses to the questionnaires were tabulated and 
presented in the study. 


The Results of the Study 


The following statements summarize the findings of 
this study: 


1. The public school superintendency is a product of 
haphazard evolution which developed without the 
benefit of organizational principles. 


. As schools grew in size and school administration 
grew in complexity, it became impossible for one 
administrator to perform adequately all the functions 
of the superintendency, and assistant superintendents 
were added to the superintendents staff. 


- The addition of assistant superintendents to the 
superintendent’s staff has not been fast enough to 
keep up with the demands on the superintendency. 


. A plan for organizing the superintendency should 
provide for leadership, which functions through the 
processes of directing, planning, controlling, organ- 
izing, coordinating and evaluating, and concentrates 
on the improvement of education opportunity, instruc- 
tion and the curriculum. 


. A line and staff organization of the superintendency 
is necessary if the school is to be a unit of respon- 
sible government and at the same time make use of 
specialists for functional management. 


. The organization of the superintendency should 
provide for democratic methods of operation. Reli- 
ance should be placed upon the dignity and worth of 
each staff member. 


. Superintendents would prefer to spend more of their 
time on planning, research, public relations, in- 
structional leadership and coordination of educational 
agencies; they would prefer to delegate most of the 
management of personnel business, operations and 
maintainance, and special services. 


. Authorities, the superintendents and the assistant 


Superintendents agree that two assistant superintend-_ 


ents should be employed in 150 to 200 teacher 
schools. 





Recommendations 


. Steps should be taken to reduce the superintendent’s 
span of control and to free him from technical duties 
in order to allow him time to concentrate on the 
processes of leadership. 


. The duties of each staff member should be clearly 
defined. 


. Policy formation should involve as many persons as 
practicable; policy execution, as few as possible. 


. Clear lines of responsibility and authority should be 
maintained and balanced. No employee should be 
responsible to more than one person and there should 
be no dual or multiple control in the organization. 


. An assistant superintendent should coordinate the 
staff business services; another assistant superin- 
tendent should coordinate the staff educational 
services. 


6. A theoretical plan was proposed in the study for 
organizing the superintendency in schools of 150 
to 200 teachers. 298 pages. $3.85. Mic 57-4010 


A PROPOSAL FOR A SYSTEM OF PUBLIC 
JUNIOR COLLEGES FOR THE STATE OF KANSAS 


(Publication No. 22,614) 


Paul Martin Johnson, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor Calvin Grieder 


This study is an appraisal of the need for and feasibility 
of establishment of a state-wide system of junior colleges 
in the State of Kansas. Significance of the problem is 
indicated by the rising demand for post-high school edu- 
cation, which, it is expected, will double college enroll- 
ments by 1970. | 

Analysis of need was based upon functions of the junior 
college in meeting the needs of youth and adults, as 
ascertained from the literature of the junior college 
movement, and educational conditions of Kansas which 
indicated need for extension of post-high school educational 
opportunities. Feasibility was determined by studies of 
local tax resources and of the demands of the state’s 
major industries which indicated ability to provide support 
and to make use of graduates and trainees of junior college 
programs to the extent that such spending would constitute 
an investment. 

Demand for college services was forecast for each 
Kansas county for the years 1964-65 and 1970-71 on the 
basis of experience ratios of school and college attend- 
ance, 1953-54 grade 2 enrollments, and 1952 births. 
Freshman enrollments by this estimate promised to be 
15,233 in 1964-65 and 19,853 in 1970-71, as compared to 
9,952 in 1950-51 and 12,227 in 1954-55. Neither public 
nor private college facilities existed in 1956 to meet such 
demand, and those facilities available were concentrated 


in eastern counties, areas far from the homes of large 
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numbers of the state’s college age population. Enrollment 
costs in all public senior colleges and most private insti- 
tutions, on the basis of comparisons of college attendance 
rates in counties having varied types of college services, 
appeared to limit ability to take advantage of college 
services offered. 

Criteria for a state system of junior colleges were 
developed from studies of state general legislation, findings 
of state survey commissions and individual researchers, 
and an opinion survey. These criteria, adapted to Kansas 
conditions, were followed in devising a pattern of 40 junior 
college districts covering the entire state in a manner to 
ensure accessibility by daily highway travel and sufficient 
enrollment and tax resources for efficient operation and 
support. The districts, whose establishment by legislative 
act was proposed, would be composed of single or contig- 
uous counties, would have predicted enrollments of 1,500 
or more in grades 9-12 by 1970, and tangible tax valuations 
assessed at true sales value of $150,000,000 or more. 
Junior colleges would be an integral part of the state 
system of secondary education, under general supervision 
of the state department of education. Independent boards 
of education elected at large in their districts would ad- 
minister the junior college districts. Junior college 
attendance would be tuition-free for district residents. 
Financial support for junior colleges would be provided 
by district property taxes and a state aid program involving 
a flat sum grant and an equalization payment. 

The plan, if adopted, would utilize all present public 
college facilities; provide a system of public education 
for the state which would, as nearly as possible under 
conditions of population density existing in 1956, give the 
equality of educational opportunity guaranteed by the 
state’s constitution; give impetus to the needed general 
school district reorganization movement which could 
provide districts and school units of efficient size and 
financial ability; prevent proliferation of school facilities 
at the junior college level which characterized earlier 
local school development in Kansas and impeded reorgani- 
zation efforts in the 1950’s; and provide more educational 
opportunities for more people than would be provided by 
more expensive additions to facilities at the state’s five 
four-year colleges. 454 pages. $5.80. Mic 57-4011 


STANDARDS AND SCORE CARD 
FOR PUBLIC RELATIONS 


(Publication No. 22,836) 


Robert William Johnson, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Leslie L. Chisholm, Ph.D. 


THE PURPOSE AND PROCEDURE OF THE STUDY 


The purpose in this study was to develop standards and 
a score card which may be used in the evaluation of public 
relations programs in education. The score card and 
accompanying standards are believed to be in a form 
convenient for use by those directly involved in public 
relations programs. 





The procedure followed in this study was divided into 
three parts. Part one dealt with the development of 
standards through a survey of literature pertinent to the 
field of public relations. Part two involved an evaluation 
of the adequacy or thoroughness of part one and a deter- 
mination of the relative significance of the areas estab- 
lished in part one of the study. This consisted of the 
judgment of a carefully selected jury of individuals who 
are especially competent in public relations in education. 
Part three consisted of an evaluation of the public relations 
programs in four selected public school systems. 


DEVELOPMENT OF THE SCORE CARD 


Six major areas were established as important aspects 
of a complete program of public relations. They are: 


1. Concepts of Public Relations in Education 

2. The Role of the School Board in Public Relations 
3. The Role of the Administrator in Public Relations 
4 


. The Role of the Teaching Personnel in Public Rela- 
tions 


. The Role of the Non-teaching Personnel in Public 
Relations 


. The Role of Lay-advisory Groups in Public Rela- 
tions. 


The standards developed in Chapter III served as 
criteria for the score card, and correspond both numeri- 
cally and alphabetically to the divisions in the score card. 


REFINEMENT OF THE SCORE CARD 


In order to refine and pass judgment on the useability 
of the score card, and to develop a set of directions for 
its use, the public relations programs in four school 
systems were studied. These school systems were also 
selected on the basis of size of the community in which 
they were located. 


CONCLUSIONS 


Two sets of conclusions were drawn from this study. 
The first was ascertained from a survey of literature: 


1. There are six principles of public relations. 


. A public relations program is dependent upon the 
leadership of the administrator. 


. Certain phases of a public relations program will 
vary in different types of communities. 


The board of education should adopt a policy out- 
lining a public relations program, and then delegate 
to the superintendent the authority and responsibility 
to carry out the program. 


. A public relations program should be developed 
which will provide the community with an under- 
standing of: (a) what American education at its best 
could and should be, (b) the nature of the educational 
program now being carried on in the community and 
state, the good and the bad features impartially 
presented, (c) what the problems are that stand in 
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the way of better schools, and (d) how these problems 
may be solved. 


. The major problems in education are fundamentally 
the same in every community. 


. The “grass roots” approach seems to be the most 
effective, that is, the face to face association of 
those, who are directly associated with the school 
program. 


. There are six major areas of an adequate program 
of public relations. 


. Media in public relations may be classified as pri- 
mary and secondary media. 


10. There is a need for an objective means of evaluating 
a public relations program. 


The second was drawn from the study of four selected 
school systems: 


1. The public relations programs in the school systems 
were not adequately organized. 


2. The major emphasis in the public relations programs 
seems to be directed to the secondary school level. 
178 pages. $2.35. Mic 57-4012 


AN APPRAISAL OF TEACHER PARTICIPATION 
IN SECONDARY SCHOOL PLANNING 


(Publication No. 23,175) 


Rolf Elmer Lee, Ed.D. 
Stanford University, 1957 


The problem undertaken in this study is that of identi- 
fying and appraising those practices relating to teacher 
participation in three selected California school districts 
as a basis for developing sound recommendations for 
teacher participation in school planning. 

The significant objective in cooperative school planning 
is to achieve agreement among the participants in provid- 
ing the architect with educational specifications which 
reflect the character of the educational program in the 
district. 

Organization of staff for school planning and the per- 
formance of teachers in the school planning role are 
described in three case studies. 

The purposes of this study are: 

1. To identify recent practices relative to teacher 
participation in school planning in three California school 
districts. 

2. To analyze the effects of such practices. Effects 
are defined as meaning any apparent relationships between 
an act of teacher participation in school planning and the 
final building design. 

3. To make recommendations for the use of teachers 
in school planning roles. Recommendations are to be 
interpreted as possible ways of operating only if the 
subject district’s problems are similar in most respects 
to those of the case study districts in this study. 

Data were collected by means of interviews conducted 
with those persons who had a distinct responsibility in 


a school planning program as identified by the super- 
intendent in each district. 


NUMBERS OF INTERVIEWS CONDUCTED WITH 
IDENTIFIED PLANNING PERSONNEL IN EACH OF THE 
THREE CASE STUDY DISTRICTS 


District A B & Totals 








Administrators 4 5 6 15 
Teachers 5 7 12 24 
Architects 1 1 1 3 








Totals 10 13 19 42 


The interview was designed to cover seven pertinent 
aspects of teacher participation in school planning, as 
follows: 


1, Selection of participants. 
. Administrative decision and policy making functions. 
. Nature of teacher participation in school planning. 
. Competencies of teachers for school planning. 
. Results of teacher participation. 


. Criteria for successful teacher participation in 
school planning. 


7. Pre-service training for the school planning role. 


Evidence from this study indicates that departmental 
planning committees consisting of volunteers from the 
entire staff yields a cumbersome and inefficient planning 
organization. 

Outside consultants were used inadequately or not at 
all. Judicial use of experts by these districts might have 
alleviated many problems relative to the whole planning 
process, particularly in general coordination of planning 
and preparation of educational specifications for the 
architect. 

Success in the planning effort is directly related to the 
communication acheived between the architect and all 
elements of the staff. 

None of the case study districts provided an adequate 
assignment of planning duties in the sense that it yielded 
proper information for the architect. 

Teachers and administrators believed that the most 
successful planning performance of teachers appears 
to have been the critical analysis of preliminary drawings 
presented by the architect. Architects believed that the 
most successful performance of teachers was in the area 
of describing courses in terms of scope and content along 
with the related learning activities and teaching techniques 
as carried on in a modern instructional program. 

Teachers in all three cases were invited to participate 
in ways for which they were not prepared either by training 
or experience. 

There appeared to be a relationship between participa- 
tion in school planning and staff morale and performance 
in the new facilities. 

The final outcome in terms of the actual construction 
was considered the result of teacher planning by adminis- 
trators whereas teachers were frequently doubtful that 
their thinking was included in the planning. 

Teacher participation in planning tended to be more 
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creative when arbitrary cost and building style limits 
were not set at the beginning of the planning period. 

There is need for research to discover the nature of 
documents which, when placed in the hands of teachers, 
will enable them to make-a maximum contribution in 
terms of educational specifications. 

195 pages. $2.55. Mic 57-4013 


STUDENT ENROLLMENT AND SURVIVAL IN 
THE NAVAL RESERVE OFFICERS SCHOOL 
PROGRAM, TWELFTH NAVAL DISTRICT 


(Publication No. 23,176) 


James Willard McCauley, Ed.D. 
Stanford University, 1957 


This study seeks to identify and evaluate the factors 
that affect participation in the Naval Reserve Officers 
School (NROS) Program at San Francisco, California. 

The above program was established in September 1954 
to provide college level instruction in technical and pro- | 
fessional naval subjects for inactive reserve officers. 
Thirteen courses were offered, and each student enrolled 
in one course for a full academic year consisting of forty 
weekly meetings. Classes were conducted on Treasure 
Island for two hours each Wednesday evening. Students 
were expected to remain in the program indefinitely and 
register for a new course each year with a view to deriving 
progressive training that would ensure a high degree of 
preparedness for active duty. 

Interview and questionnaire results were synthesized 
with statistical analyses of enrollment records to show 
specific reasons for the extent of participation in the 
NROS. Questionnaires included a series of open-end 
statements designed to reveal general attitudes toward 
the program. The questionnaire response from students 
was fifty-eight-per cent. Thirty-six hundred officers 
who were eligible but did not enroll were canvassed, and 
thirty-nine per cent responded. Questionnaire results 
were validated by structured interviews. 

The findings may be summarized as follows: 


. Enrollment of 491 students represented 10.6 per cent 
of the eligible reserve officer population. 


. Of the original enrollees, fifty-one per cent continued 
in the program for the second year. 


. General line officers tended to enroll and remain in 
the program in greater numbers than specialists. 


- Nine out of ten respondents indicated that they learned 
about the NROS through letters from the Commandant, 
which they felt were properly timed, complete, clear 
and accurate. 


The overall program was rated as “excellent” or 
“worthwhile” by ninety-seven per cent of the students, 
and seventy-three per cent of the respondents who 
did not participate. 


. Reasons given most frequently for enrolling: 
Opportunity to earn promotion points 
Increased value to the Navy if mobilized 
Superiority of NROS over correspondence courses 





Opportunity to earn retirement points 
Keep abreast Naval developments — 
Availability of technical training 


- Reasons given most frequently for continuing in the 
program: 
Contribution to professional fitness 
Qualify for promotion 
Systematic training 
Fulfill reserve obligations 
Qualify for retirement 


. Reasons given most frequently for not enrolling: 
Membership in another reserve program 
Lack of time available for weekly meetings 
Conflicting commitments on NROS meeting nights 
Preference for correspondence courses 
Travel requirements of civilian work 


. Reasons given most frequently for withdrawing: 
Changes in business commitments 
Difficulty of travel to NROS meetings 
Change of residence 
Membership in another reserve program 


The following conclusions are justified by the data: 


. The NROS enjoys an overwhelmingly favorable reputa- 
tion among non-participants as well as students. 


. Direct mailing of letter announcements constituted the 
most effective medium of NROS publicity used in the 
Twelfth Naval District. 


. Less than fifty per cent of all eligible reserve officers 
are realistic prospects for the NROS program because 
of affiliation with other reserve units. 


. Civiliam business commitments preclude participation 
by one out of every four reserve officers. 


. NROS students are highly interested in qualifying them- 
selves professionally for active service as well as 
earning credit toward promotion and retirement. 


Considerations such as greater liability for active duty 
and employer or family opposition to reserve partici- 

pation which were believed to have deterred enrollment 
are unimportant. 211 pages. $2.75. Mic 57-4014 


AN EXPERIMENT CONCERNING SIMPLIFIED 
SPELLING OF WORDS INVOLVING 
LEARNING RATE AND RETENTION 


(Publication No. 23,365) 


Edwin John O’Leary, Ed.D. 
University of Illinois,1957 


This study was made to determine whether there are 
at the second grade level, significant differences between 
learning-retention of phonetically simplified spelling lists 
and learning retention of non-simplified lists. 

A brief review of the historical background of spelling 
is included in this paper to point out the development of 
present usage in spelling. 

Two hundred and seventy-two children in eight second 
grade classrooms in the public schools of Garden City, 
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Michigan, were involved in this study. Four different 
schools were involved in the experiment. All groups were 
regular classes in the school system. Two second grade 
home-room teachers in each building exchanged rooms 

and groups with a third teacher (the conductor), and the 
building principal was the observer. Four independent 

and separate projects were carried on simultaneously 
involving four different conductors, four different principal- 
observers, and eight different class groups. 

Comparison of the groups was made with respect to 
mental age, age, age for grade, sex, health as evaluated 
by parents, absence record from school, siblings, occupa- 
tion of parent, home conveniences, and evaluation of 
neighborhood by parents. Comparison of the groups indi- 
cated no difference in their probable academic learning 
ability. 

Thirty words were selected from Webster’s Unabridged 
Dictionary. These words were seldom used by children, 
but each had a simple meaning that made sense to even 
small children. Five of the words selected were: amyl - 
very fine flous - aml; byre - a barn - bir; douc - a monkey 
of China - dook; dagh - a hill - dak; and macle - a dia- 
mond - makl. 

Lessons were patterned similar to the regular spelling 
lessons. The only difference in the papers was the spelling 
of the words according to usage (control) or phonetically 
simplified (experimental). Each Friday was test day for 
the five new words studied that week. Review tests over 
the six weeks’ work of thirty words were administered on 
the Monday following the sixth Friday, and on the second 
sixth Friday. Scores made on the six Fridays of the 
learning period and on the two review tests were recorded 
on the summary sheets. 

In order to apply statistics to the problem, it was 
necessary to state the hypothesis in nullform: There is 
no difference between learning-retention of simplified 
spelling lists and learning-retention of non-simplified 
lists. Large sampling techniques were used to test the 
significance of the hypothesis. The experimental groups 
made significantly higher test scores during the learning 
period and on the retention tests than did the control 
groups. The critical ratio of the difference between means, 
with respect to words spelled correctly, of the groups was: 
during the learning period - 8.09; on retention test I - 
7.88; and on retention test II - 8.15. The null hypothesis 
was rejected--that there is no difference between learning- 
retention of simplified spelling lists and learning- retention 
of non-simplified lists. The chances are less than one in 
one billion that such a difference as that obtained would 
occur by chance. 

This study has indicated that, at the second grade level, 
under the school and community conditions described, 
there are significant differences between learning-retention 
of phonetically simplified words and learning-retention of 
non-simplified words. This experiment pointed up the 
problems of our unphonetic language, and the need for 
further research and study of the disadvantages of our 
present spelling of English words as compared with prob- 
able advantages to be accomplished with relation to specific 
changes in our spelling. 172 pages. $2.25. Mic 57-4015 











TECHNOLOGY AND INDUSTRIAL ARTS: 
A DERIVATION OF SUBJECT MATTER FROM 
TECHNOLOGY, WITH IMPLICATIONS FOR 
THE INDUSTRIAL ARTS PROGRAM 


(Publication No. 22,810) 


Delmar Walter Olson, Ph.D. 
The Ohio State University, 1957 


The purpose of the study was to find a body of subject 
matter for industrial arts which would be reflective of the 
technology. This would be in contrast to a body of subject 
matter reflective of handcraft. Elements of the subject 
matter, called curricular components, were the objects of 
the search. 

The first step in the undertaking was familiarization 
with the locale of the search. This involved a study of the 
development of American industry from 1700 to the pres- 
ent. Early systems of domestic production and factory 
manufacturing were found to have evolved into mechani- 
zation, which led into automation, the twentieth century 
technological phenomenon. Both mechanization and auto- 
mation were studied in detail because of their influence 
on contemporary technology. Significant industrial devel- 
opments were charted chronologically in order to show 
relationships of elements of an evolving technology. 

American industry was classified into eight categories. 
These became the areas of the search for the subject 
matter. The categories were manufacturing, construction, 
power, transportation, electronics, research, management, 
and services. 

Background thinking on the nature and purposes of 
industrial arts was presented as a historical study pointing 
out the early and continuing concern for making industrial 


- arts industrial. The six functions of industrial arts, 


technical, consumer, occupational, recreational, cultural, 
and social, were analyzed for curricular components. 
Because of the special significance of the recreation 
function for a technological society, added study was made 
of it. From this came a proposal for a program of indus- 
trial arts recreation drawing its media from the very 
technology which provides the leisure for recreation. 

With the preceding as authority, an extensive analysis 
of the eight categories of industry was made. They were 
first broken down into twenty-six categories, and then each 
of these was analyzed in outline form. From these ana- 
lyses 526 curricular components were derived and listed. 
These were reduced to 92 by the elimination of like terms, 
and this group was adopted as the master list of curricular 
components--the body of industrial arts subject matter 
searched for and found. 

To illustrate the subject matter in the curricular 
components, several hundreds of representative applica- 
tions were included. Approximately half of these were 
listed according to the six functions of industrial arts, 
as examples of subject matter in various forms by which 
the functions might be accomplished. The other half were 
examples of class, group, individual, and production 
projects with their origins in the deriyed subject matter. 

Implications from this new subject matter were pointed 
at the industrial arts program, specifically at the elemen- 
tary and secondary school levels, the adult, collegiate, 
and teacher education levels, and the industrial arts 
teacher, the laboratory, the pupil project, industry, indus- 
trial arts teacher education, and the profession itself. The 
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total impact on industrial arts resulting from such a body 
of subject matter reflective of the techonology, if conceiv- 
able, would likely call for a major redirection of the 

342 pages. $4.40. Mic 57-4016 
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A SURVEY OF THE PROBLEMS OF 
PROBATIONARY TEACHERS IN SELECTED 
SECONDARY SCHOOLS OF WESTERN PENNSYLVANIA 
AND THE ADMINISTRATIVE PROCEDURES 
EMPLOYED TO SOLVE THESE PROBLEMS 


(Publication No. 22,863) 


Michael Radvansky, Jr., Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study was to identify and analyze 
the personal and professional characteristics and the 
problems of secondary school teachers from the beginning 
of the first year until the end of the probationary period. 
It proposes, in addition, to identify administrative proce- 
dures employed to help solve these problems. From the 
above problem the following four elements evolved: (1) to 
identify personal and professional characteristic of pro- 
bationary teachers; (2) to identify the personal and pro- 
fessional problems of probationary teachers; (3) to identify 
problems related to working conditions of probationary 
teachers; (4) to identify administrative procedures em- 
ployed in aiding probationary teachers to solve their 
problems. 

Information and difficulties of probationary teachers 
were analyzed relative to: general, personal, and pro- 
fessional characteristics; the importance of enumerated 
problems; time of most urgency; action taken to help 
solve these problems; policies, practices, and procedures 
the school district provided to help solve these problems; 
supplementary remarks; sources of community and pro- 
fessional help; and most pressing instructional problem. 
The normative survey method of research was used in 
this study. 

The following are the principal findings. Probationary 
teachers reported 866 major and 726 minor problems for 
a total of 1592. First ranking with slightly over one-half 
or 50.2 per cent are instructional problems. These gen- 
erally have to deal with the science and art of teaching. 
Professional relationship problems rank second with 23.6 
per cent which reflect the importance of social contacts 
and cooperation within the school family organization. 
Individual or personal problems rank third with 20.4 per 
cent. Fourth-ranking problems as indicated by the pro- 
bationary teachers are community problems with 5.8 per 
cent, 

The following are the major conclusions. Money is 
important to probationary teachers; and if the findings of 
personal difficulties are accepted, financial problems 
rank first and each of the other identified problems relate 
specifically to finances. To help temporary teachers in 
their personal problems, increased compensation and 
fringe benefits would be a good starting point. Probationary 
teachers lacked proper orientation in many of the partici- 
pating schools. 

Problems that arise out of professional relationships 
influence directly or indirectly the:education of the child. 
The teacher should possess a dynamic personality to guide 
the adolescents toward improved pupil-teacher relation- 





ships. Also the modern educational administrator must 
be a courageous leader with thorough understanding and 
sympathetic heart for teacher welfare problems. 

Probationary teachers are aware of the many instruc- 
tional problems which they must solve with the aid of other 
teachers and administrators. Nontenure teachers reported 
that physical condition of the classroom was the first- 
ranking problem and that discipline was the second- 
ranking problem that affected instruction. It can be 
deduced that overcrowdedness, lack of equipment, and 
sanitation add to the behavior problems of the temporary 
teacher. : 

Nontenure teachers are conscious of individual differ- 
ences among pupils; but since there is a wide range of 
ability in each class and many classes are overcrowded, 
it is inferred that the teacher can do little to provide for 
individual differences in his classes. 

With todays’ great turnover and teacher shortages, 
the school administrator has serious responsibilities 
concerning temporary teachers. Formal organized 
orientation, induction, and in-service training programs 
must be developed and employed to satisfy the needs of 
the probationary teachers in their particular locality 
throughout the trial period. 210 pages. $2.75. Mic 57-4017 


HUMAN RELATIONS IN SECONDARY SCHOOL 
ADMINISTRATION: CASE EPISODES 


(Publication No. 23,285) 


Richard Warren Seltzer, Ed.D. 
University of Maryland, 1957 


Supervisor: Dr, Clarence A. Newell 


Purpose of the Study. The specific problem of the study 
is the collection, writing, and selection of case episodes 
which can be used to help to improve human relationships 
in secondary school administration. 

The episodes were developed as a teaching aid for 
university courses in educational administration, and for 
in-service educational programs. The episodes may be 
used to deepen insights concerning what might be done in 
a specific situation to attain a definite goal in a manner 
consistent with good human relations. Furthermore, the 
episodes provide an opportunity to study typical problems 
confronted by secondary school administrators for the 
purpose of developing student capacity to deal with prob- 
lems of human relations in a comples and changing envi- 
ronment. 

The study should help the student using the episodes 
learn to develop empathy with the administrator, and to 
improve sensitivity and understanding for the administra- 
tor’s position. 

Procedure. A systematic procedure was followed in 
the collection of data, wherein the author observed the 








everyday behavior of people on the job. A number of 


episodes were collected during the time the writer was 
engaged in an administrative internship. Some of the data 
were gathered while the writer was actually involved in 
administrative responsibility as an assistant principal of 
a large senior high school. 

Data for the episodes were collected over a three-year 
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period and then written up in rough form for evaluation. 

In writing up each episode several rules were followed, 
namely: (1) one or more events were noted as the episode 
is concerned in the present; (2) the background of the 
problem, including the people involved, was noted in detail; 
(3) all available first-hand data about key present events, 
including what people said and thought, were noted in each 
episode. 

Over fifty episodes were written up for possible inclu- 
sion in this study. The surviving twenty episode reports 
which were finally included in the project report were 
selected on the basis of: (1) the interest of the observer 


in the case; (2) the normalcy of the administrative situation; 


and (3) the comprehensiveness of areas of human relations 
experiences in secondary school administration (the report 
includes principal-superintendent, principal-teacher, 
principal-employee, principal-pupil, principal-parent, 
principal-community relations). 

Each episode was written in final form and returned to 
the responsible administrator for perusal. The adminis- 
trator involved was asked to review each episode with 
reference to the following questions: (1) Is the title 
appropriate? (2) Is the problem readily discernible within 
the episode? (3) Does the episode read well? (4) Does the 
episode adequately disguise the parties involved? In 
addition, representative episodes were presented to stu- 
dents of educational administration who were unfamiliar 
with the preparation of the episodes. The same four 
questions were applied to the episodes for their reactions 
and criticisms. 

The Appendix contains the actual decision and the 
immediate results in each episode. These two parts are 
separated from the body of the episode in order that the 
student in reading a case will not become restricted in 
his analysis because of the presence of a solution, but 
rather will be free to determine his own decision in a 
particular situation. 166 pages. $2.20. Mic 57-4018 





ADMINISTRATORS’ PERCEPTIONS OF 
SUPERVISION OF INSTRUCTIONAL SERVICES IN 
THE PUBLIC SCHOOLS OF CALIFORNIA 


(Publication No. 23,179) 


Frank Edward Skelly, Ed.D. 
Stanford University, 1957 


This study is planned to analyze the present services 
for supervising the instructional programs, as seen by 
the administrators, in nine California counties and sixty- 
six elementary and secondary school districts within 
those counties. 

The purposes of the study are: 


1. To identify the present programs of supervising 
instruction in the nine counties studied. 


. To identify the problems in supervising the teach- 
ing in these counties and to identify the needs 
arising from these problems. 


. To determine the extent to which supervision of 
instructional services should be provided in these 
nine counties. 





4. To determine the extent to which supervision of 
instructional services should be provided in the 
sixty-six elementary and secondary school dis- 
tricts within these counties. 


. To further define the responsibility of the state, 
the counties, and the local school districts for the 
supervision of instructional services. 


. To recommend improvements in the supervisory 
services in these nine counties and sixty-six 
school districts. 


In order to develop the study, an adequate picture of 
the supervision of instructional services was needed. In 
doing so, it was necessary to secure data from the county 
superintendents and superintendents of local school dis- 
tricts who employ supervisory personnel. The magnitude 
of such a study would involve large numbers of persons. 
To complete the research problem the California State 
Department of Education, through the Division of Instruc- 
tion, appointed a sub-committee to work with the writer 
in establishing the procedures to be followed, the method 
by which the data were to be obtained, and finally, to 
develop the “Interview Schedule” for securing data needed. 

It was the decision of the sub-committee to study nine 
counties in the State of California, representing 15.5 per 
cent of the total. 

The selection of the districts for interview within the 
selected counties was made on the basis of a random 
sample, using 14.2 per cent of the elementary and second- 
ary school districts from the smallest county to the 
largest. 

The counties were classified in three groups for com- 
parative purposes. Group I counties had an average 
daily attendance of 50,000 or more. Group II had less 
than 50,000 and more than 10,000, and Group III less than 
10,000 average daily attendance. 


CONCLUSIONS 


The findings of this study support the following con- 
clusions for: 


A. Supervision of instructional services 


1. Supervision of instructional services is an 
integral part of the educational program in the 
public schools of California. 


2) The data indicate that size is an important 
factor in determining the ability of counties and 
districts to provide these services. 


3. The number of districts with no special service 
becomes greater as the average daily attend- 
ance becomes smaller. 


B. Identification of problems to improve the instruc- 
tional program 


1. The problem which are identified indicate in- 
service education classes and workshops should 
be more fully developed to meet the need for 
up-grading teachers entering the profession. 


. The problems in the area of instruction are 
emphasized. by the multiplicity of common 
problems inherent in the nature of the instruc- 
tional program within the county, elementary, 
and secondary districts. 
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C. Identification of the needs within the instructional 
program 


1. The need for recruitment of more personnel in 
areas of special education and guidance. 


2. The need for experienced and qualified personnel 
in supervisory positions is indicated at all levels 
of school administration. 


-D. Priority for added or increased supervisory 
services by county and district superintendents of 
schools. 


1. Supervision of special subjects. 


E. Priority for providing these instructional services 
at the local district, county or state level. 


1. Responsibility of the county. 
185 pages. $2.45. Mic 57-4019 


PROMISING PRACTICES IN THE 
IN-SERVICE EDUCATION OF 
SCHOOL ADMINISTRATORS 


(Publication No. 23,120) 


Calvin Stanley, Ph.D. 
The University of Connecticut, 1957 


PURPOSES OF THE STUDY 


Mr. Stanley’s study was concerned with the location, 
collection, and description of promising practices for the 
education of public school administrators as reported by 
professors of educational administration, state departments 
of education, and selected public school systems. A ques- 
tionnaire covering the areas of objectives, basic principles, 
development, direction, promotion, and outcomes of prac- 
tices was sent to 383 school systems, state departments of 
education, and professors of educational administration 
throughout the nation, with 115 responding and 58 of which 
were usable. 


FINDINGS OF THE STUDY 


General findings indicate that in-service education of 
school administrators has been of greater significance 
and magnitude during the last five years due to support 
from W.K. Kellogg Foundation funds. Kellogg Funds have 
stimulated concerted attacks on all fronts and on many 
phases of educational administration. Studies of various 
administrative problems have been made with enthusiasm 
and in an effective manner. Processes of in-service edu- 
cation of school administrators have become as important 
as products. Improvement of school administrators and 
school administration is making a more selective and 
fuller use of nearby material and human resources; and 
inclusion of laymen in the process is constructive. The 
promising practices reported were directed in the main by 
professors of educational administration, assistant super- 


intendents of schools, assistant commissioners of education, 


and directors of research in city school systems. 
Active programs for educating administrators in serv- 





ice had been in operation for a short time only. Only 20% 
of them had been in operation for five or more years. 

In general, practices reported originated with pro- 
fessors of educational administration, superintendents of 
schools, commissioners of education, and professional 
organizations. Programs were usually directed by pro- 
fessors, assistant superintendents, and assistant commis- 
sioners of education. 

All respondents report that participants were helped 
in meeting building needs, curriculum problems, problems 
of public relations, and problems of more adequate support. 

The Kellogg Foundation Cooperative Project in Edu- 
cational Administration originated through, well-organized 
professional attacks on improvement of educational admin- 
istration in 48 states. 


RECOMMENDATIONS 


Eight recommendations or suggestions came from the 
study: 

1. Steps should be taken by organizations of public 
school administrators to continue the movement. 

2. Funds and personnel should be provided from some 
course for conducting research in the pen sabia: of 
school administrators in service. 

3. Research findings in educational administration 
should be more widely distributed. 

4. More laymen should be involved in planning and 
executing improvement projects in school administration. 

Do. More studies should be made of community needs 
and controls to aid school administrators in their assess- 
ments. 

6. Findings of studies should be more widely dissemi- 
nated. 

7. In-service education projects give the most promise 
if structured so as to capitalize the felt needs of partici- 
pants. 

8. Projects which involve laymen in planning and 
solving school problems are most effective. 
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THE UTILIZATION OF MACHINE PUNCHED 
CARD PROCEDURES IN 
LARGE PUBLIC SCHOOL SYSTEMS* 


(Publication No. 21,261) 


Virgil Roy Walker, Ph.D. 
University of Minnesota, 1957 


Purpose of the Study 

This study has three general purposes: to determine 
the extent public school systems in cities over 100,000 
population utilize or plan to utilize machine punched card 
procedures, to conduct a detailed study and analysis of the 
utilization of these procedures for school census operations, 
and to prepare and present a program for the utilization of 
the procedures in school census and other extensions into 
pupil accounting and related activities. 


Method of Procedure 
Based upon an exhaustive study of the literature and 
textbooks in school administration, upon the assistance of 
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experts in school administration, and upon his personal 
training and experience, the writer prepared an objective 
inquiry form listing possible utilizations of machine 
punched card procedures under the major headings of 
financial accounting, employee acounting, pupil accounting, 
and miscellaneous uses. All the 106 large city school 
systems cooperated in the study by completing and return- 
ing the inquiry forms and many supplied additional infor- 
mation. 

The next step was the preparation of a detailed ques- 
tionnaire covering the utilization of these procedures for 
school census purposes. To obtain a background for the 
preparation of this questionnaire the author visited a 
large public school system extensively utilizing machine 
methods for school census operations and studied the 
utilization in detail. All 16 school systems which indicated 
in the original inquiry the use of these procedures for 
school census purposes completed and returned this ques- 
tionnaire. 

The final step was the development and presentation of 
a program for the utilization of machine methods in school 
census and suggested extensions of the utilization into 
pupil accounting and related activities. 


Summary of the Findings 

Forty-one of the 106 systems are utilizing and six more 
plan to utilize machine punched card procedures for 
administrative purposes. Geographically these systems 
tend to be located along or near by the east and west 
coasts of the nation and in a group of central states. There 
tends to be a direct relationship between size of cities and 
utilization of the procedures in their school systems; 
school systems in all five cities over one million utilize 
the procedures. 

Machine punched card procedures were usually first 
adopted for financial accounting purposes, notably for 
payroll operations. Utilization followed for disbursement, 
appropriation, and cost accounting and now exists for 
budget preparation and administration. Several school 
systems have extended the utilization to employee and 
pupil accounting and for miscellaneous purposes. 

Several school administrators, dissatisfied with manual 
methods of processing and maintaining school census 
data, have developed extended machine applications elimi- 
nating many disadvantages of non-machine operations. 
Several school systems are developing utilizations for 


programming, reporting, maintaining cumulative permanent 


records, and accomplishing attendance accounting. 

There are almost unlimited possible applications of 
machine punched card procedures in school administration. 
The writer developed and presented an extensive utilization 
for school census purposes, health records, extra-curric- 
ular activities, student personnel services, internal 
secondary school administration, research processes, 
follow-up studies, and community surveys. Additional 
uses will never cease to appear. 

School administrators evidenced a wide-spread interest 
in the study; approximately three-fourths of those partici- 
pating desired a summary of the findings. . 

Considering the reduction of clerical effort and the 


many possible applications with greater speed and accuracy, 


the cost of machine punched card procedures does not 
seem prohibitive. The number and types of equipment 
required are not numerous. 

Inherent characteristics of machine punched card 





operations such as speed, accuracy, flexibility, adaptabil- 
ity, legibility, computational ability, and accurate tran- 
scription of numerical and alphabetical data should contrib- 
ute to the efficiency of public school administration. 
344 pages. $4.40. Mic 57-4021 
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BASES FOR THE SYSTEMATIC 
RECRUITMENT AND SELECTION OF 
SECONDARY-SCHOOL PRINCIPALS 


(Publication No. 23,289) 


Willis Hall White, Ed.D. 
University of Maryland, 1957 


Supervisor: Dr. Clarence A, Newell 


THE PROBLEM AND THE NEED: One of the more 
pressing of the many problems of a modern school system 
is the task of finding secondary-school principals who are 
competent, and who are available for appointment. The 
secondary-school principal is a leader in sound organi- 
zation and administration, and he is responsible for the 
success of the program of instruction. 

American high schools are increasing in number, in 
size, and in complexity of administration. There are 
ever-increasing needs for more principals and for more 
able principals; and for plans of action that will enable 
school systems to fill these needs. 


THE PURPOSE OF THIS STUDY: The purpose of this 
study is the formulation of procedures which a local 
school system might employ in the recruitment and selec- 
tion of candidates for secondary-school principalships. 


METHODS: The general method might be classified as 
descriptive, or descriptive method-general description, 
in that the recommendations are based largely upon the 
increased insight growing out of a study of the data. The 
report is not offered as a statistical study, nor does it 
attempt to prove that one plan has resulted in superior 
results as contrasted with another plan. The data are the 
organized tabulations of structured opinions and free 
comments, secured from a purposive selection of school 
systems within a certain stratum of size. 


PROCEDURES: The opinions and comments were secured 
through the use of a questionnaire. This 24-item ques- 
tionnaire was constructed (1) by analyzing textbooks, 
periodicals from education and industry, and pamphlets 
and reports; (2) by personal interviews, group and individ- 
ual, with school officials and college of education profes- 
sors; and (3) by drawing upon the writer’s professional 
experience. 

Questionnaires were mailed to 190 superintendents of 
public-school systems in 20 states. 95 systems, in 10 
urban-unit states, serve cities whose 1950 U. 8. Census 
population was between 50,000 and 200,000. The other 
95 systems in 10 county-unit states, serve counties whose 
1950 U. S. Census population was also between 50,000 and 
200,000. 

87.4% of the questionnaires were returned and used. 
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The data are presented in 70 tables. All of the 502 free 
comments are quoted verbatim. 


THE SUMMARY OF THE DATA: While only 30 of the 
166 school systems have a written plan, outlining proce- 


dures in the recruitment and selection of secondary-school . 


principals, 105 of the superintendents recommended such 

a plan. It would seem important that the plan would (1) be 
written after a careful study by a committee; (2) have the 
approval of the board of education; (3) be made known to 
all concerned; and (4) have adequate finances to implement 
it. 

This study-committee would represent the board of 
education, superintendent, supervisors, principals, and 
classroom teachers. 

At least four sources of candidates would be considered 
(1) classroom teachers now in the system; (2) vice-prin- 
cipals; (3) principals of smaller schools; (4) qualified 
personnel from outside the system. The system would 
conduct surveys of its teachers to identify and advise 
promising candidates. 

Adequate personnel would assist the superintendent in 
the preliminary screening of, and in the evaluation of, the 
candidates. Procedures would include the use of (1) mini- 
mum paper qualifications; (2) job specifications; (3) stand- 
ard forms for application and reference; (4) interviews 
and visits; (5) summary forms; (6) lists of candidates in 
the order of recommendation. 

A written examination, as a part of the evaluation proc- 
ess, is seldom used, but its use is being studied. 

The superintendent would have the power to nominate, 
the board the prerogative of approval. Duplicate standard 
contracts would be signed; the nominee would be assigned; 
and the other candidates informed of the appointment. 
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A STUDY OF THE INSTRUCTIONAL SERVICES 
OF THE ALAMANCE COUNTY, 
NORTH CAROLINA, SCHOOLS, 1933-1955 


(Publication No. 22,914) 


Lutian Robert Wootton, Ed.D. 
University of Virginia, 1957 


1. PROBLEM 


The purpose of this study was to identify and analyze 
the instructional services of the Alamance County, North 
Carolina, Schools. This was a study to determine condi- 
tions and educational practices which contributed to a 
superior school system; to show that the purposes and 
activities of the instructional services of the system 
became more clear and increased in strength and quality; 
to show that instructional services contributed to develop- 
ment of a superior school system; to identify instructional 
services that could be recommended to other school sys- 
tems; and to recommend improvement of instructional 
services for the Alamance County Schools. 


2. METHODS AND PROCEDURES 


This study was accomplished through two main proce- 
dures which were a comparison of Alamance County 





Schools with the schools of ten comparable counties in 
North Carolina and a summary and analysis of what took 
place from 1933 through 1955 to provide instructional 
services in the Alamance County Schools. 

The first procedure determined if Alamance County 
merited an educational position worthy of special study. 
The one hundred counties of North Carolina were ranked 
from high to low on the basis of average daily member- 
ship. From this ranking, thirty counties were identified 
as those nearest in size to Alamance. Five factors 
covering physical, economic, and sociological conditions 
were then applied to the thirty counties and Alamance to 
identify ten counties which were comparable. These 
counties were then compared with Alamance on seventeen 
educational factors at intervals of five years from 1933 
through 1953. 

The second phase of the study was a summary and 
analysis of instructional services in Alamance County 
from 1933 through 1955. What took place in the schools 
during this period was described under six topics repre- . 
senting different phases of the school system. The data 
gathered from all available records were divided into four 
five-year periods which coincided with the periods in the 
statistical analysis used in the first phase of the study. 
Services and techniques which contributed to the success 
of the school system were identified. Instructional serv- 
ices were recommended to other school systems. Rec- 
ommendations for improving the program of instructional 
services in Alamance County were formulated. 


3. FINDINGS OF THE STUDY 


Findings of the study revealed that Alamance County 
held first place among ten comparable North Carolina 
counties at the end of the 1953-1954 school year. At the 
beginning of the study, 1933-1934, Alamance County ranked 
fifth on physical, economic, and sociological factors and 
third on educational factors in the eleven-county compari- 
son. From this ranking on educational factors Alamance 
moved steadily to first place. 

Data presented showed that the purposes and activities 
of the Alamance County instructional services became 
more clear. Services increased, modified, and adjusted 
as the situation demanded and need for such was revealed 
through surveys and evaluative techniques employed. 

Instructional services were expanded and adjusted 
consistently during the same period for which the statisti- 
cal study showed consistent gains over comparable 
counties. Since many of the improvements in the school 
system were recommended through instructional service 
means by those who shared the instructional services, it 
was concluded that these services contributed to the 
development of the superior school system. 

Instructional services considered as contributors to 
the development of the school system were identified in 
the areas of (1) organization and administration, (2) super- 
visory and special personnel, (3) instructional materials, 
(4) professional study and experimentation, (5) surveys 
and special studies, and (6) physical facilities and serv- 
ices. 

Instructional services recommended to other schools 
included the provision of (1) supervisory personnel, 

(2) special teachers, (3) consultative services, (4) instruc- 
tional materials, (5) study and experimentation, and 
(6) school publications. 
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Suggestions and recommendations for improving the 
Alamance County Schools included (1) a special school 
tax, (2) a county administrative assistant, (3) county-wide 
lunchroom supervision, (4) additional supervisory and 
special instructional personnel, (5) further consolidation 
of schools, (6) a broader school curriculum, and (7) modi- 
fied in-service education for teachers. 
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THE EFFECTIVENESS OF VARIOUS PRACTICES 
IN DISSEMINATING INFORMATION ABOUT PUBLIC 
SCHOOL ADULT EDUCATION IN CALIFORNIA 


(Publication No. 23,171) 


Thomas Frank Damon, Ed.D. 
Stanford University, 1957 


The study is concerned with ways that adult education 
administrators inform the public about adult school offer- 
ings. The objective of the study is to find what methods 
are used to furnish communities with information about 
adult education and to learn which methods work best in 
terms of inducing people to enroll in adult classes. The 
study is limited to evening high schools and evening junior 
colleges that are a part of the public schools of California. 

Two questionnaires were used in the survey. The first 
was sent to 162 adult school administrators who were 
asked to indicate information disseminating methods used. 
Returned questionnaires numbered 138 or 85.18 per cent. 
The second questionnaire asked enrolling adult students 
how they received information about adult education. The 
student questionnaire was answered by a sampling totaling 
2,991 enrollees in 27 adult schools. 

Newspapers and printed schedules were found to be the 
most-used information disseminating media while most stu- 


dents received adult education information by word-of-mouth 


or from the printed schedule. Tables summarize the data. 


1. PERCENTAGE OF SCHOOLS REPORTING VARIOUS 
INFORMATIONAL MEDIA AS USED REGULARLY 


1. Newspaper stories and pictures 

2. Schedules and other printed information 

3. Dependence on word-of-mouth publicity 

4. Letters or post cards in the mail 

0. Letters sent home with day school children - - - 39.13 
6. Announcements at meetings 


10. Radio 
11. Television 


2. PERCENTAGE OF ADULT STUDENTS 
INDICATING VARIOUS SOURCES OF ADULT 
EDUCATION INFORMATION 


1. Word-of-mouth 
2. Adult school schedule or other leaflet 
3. Newspaper 





. Letter or post card in the mail 

. Letter brought home by day school child - - - - 
. Talk on adult education 

. Display on adult education 

. Announcement at a meeting 


pak fk 


Other data indicate that administrators think news- 
paper, printed schedules, and word-of-mouth publicity 
work best. Schedules are the most expensive medium to 
use costing $1.13 per unit of average daily attendance 
compared to eighteen cents or less for other methods. 
Newspaper publicity reaches older persons more than 
younger persons and women more then men. Word-of- 
mouth publicity tends to reach new students more than 
those previously enrolled and also younger adults. Sched- 
ules appear to work better in reaching adults previously 
enrolled and persons above age 25. 

From the data gathered the following conclusions are 
drawn: (1) Favorable word-of-mouth publicity from sat- 
isfied students and others who recommend the school 
brings more students to adult classes than does any other 
publicizing medium; (2) newspapers, printed schedules, 
and direct mail contacts attract a fairly large proportion 
of the students; and (3) announcements, talks, letters 
carried by day school children, displays, posters, radio, 
and television reach only a small proportion of the students 
who enroll for adult education classes. 

It is recommended that administrators work to build 
strong programs of adult education that will encourage 
participants to tell others. Administrators should use 
the apparently more effective information disseminating 
methods until their experience has shown other ways that 
are also effective in their communities. 
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THE ADMINISTRATION OF FUNDS FOR 
PUBLIC SCHOOL ADULT EDUCATION 


Report for the 1953-54 school year 
(Publication No. 24,494) 


Harold Leroy Royer, Ed.D. 
University of Kansas, 1956 


Statement of the Problem 





The purpose of this study was to make a survey of the 
administration of funds for public school adult education 
in Kansas, together with an examination of the strongest 
and weakest phases of the present programs. This study 
shows: (A) The size of the adult education program. 

(B) Receipts. (C) Methods of financing public school adult 
education. (D) Chief difficulties in financing adult education. 
(E) Best phases of the adult education program. (F) Weak- 
est phases of the programs. (G) Greatest difficulties in 
conducting the present program. 


Method of Approach 


After the questionnaire form and the introductory letter 
were constructed, a mailing list was compiled by obtaining 
information from the Kansas Board for Vocational 
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Education and the five Kansas State Colleges. The mailing 
list consisted of thirty-four adult education directors for 
the cities in Kansas in which adult education classes were 
held during the school year 1953-1954. Twenty-nine ques- 
tionnaires were completed and used in this study. 


Summary 





Some of the important findings of this study were the 


. following: 


1. Eighteen rank correlation coefficients were computed 
using six measures of financial background: effective 
buying income in net dollars, effective buying income per 
family, effective buying income per capita, retail sales 
estimates in dollars, retail sales estimates in dollars for 
food, and retail sales estimates in dollars for automotive 
products. Correlated with the above six were three meas- 
ures of adult education: number of adult classes, number 
of periods of instruction, and percentage of population 
registered. These correlations were for each of the 29 
cities included in this study. Six of the coefficients for the 
number of adult classes and six for the number of periods 
of instruction had probability values sufficiently high (.01 
or .02 level) to warrant the conclusion that correlations 
between the variables existed. In the other six, percentage 
of population registered, the probability values were not 
so high. Therefore, the existence of correlations between 
the last six variables indicated is in doubt. 

2. The chief sources of income for public school adult 
education classes in Kansas are: (1) State and federal aid 
for vocational adult education for programs qualifying 
under the Smith-Hughes and George-Barden Acts, (2) Fees 
paid by the individual students enrolled in the public school 
adult education classes, and (3) Money from the local 
school district. 

3. Thirty-five per cent of the adult education directors 
gave as their first choice for adult education income, fees 
plus financial aid from federal, state and local funds. 
Twenty-eight per cent gave federal, state and local funds 
as their first choice. 

4. The chief difficulties listed in relation to financing 
the public school adult education programs were: no funds 
for advertising, no money to experiment in various fields 
of adult education, lack of funds to provide for instruction 
and equipment, inadequate salary for instructors, inadequate 
and indefinite allocation of funds, and the problem of col- 
lecting fees fairly. 

0. The best phases of the adult programs consisted of 
the homemaking classes, business classes and trade 
classes in that order. External relationships and services 
were considered a valuable part of the adult program. 

6. The weakest phases and the greatest difficulties 
were: (1) To advertise the classes, that is, make the 
people aware of the opportunities in adult education and to 
obtain sufficient enrollment in the different classes; (2) To 
obtain instructors; and (3) To finance the program. 

7. Adult education directors generally indicated that 
they could have larger adult education programs if they 
had more funds to carry on their programs. 
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A HISTORICAL AND COMPARATIVE STUDY OF 
FOUR STATE-SUPPORTED INSTITUTES OF 
INDUSTRIAL AND LABOR RELATIONS 


(Publication No. 22,736) 


Hamilton Stillwell, Ed.D. 
New York University, 1957 


The Problem and its Importance 

During the past two decades the relationship between 
management and labor in the United States has become 
one of the nation’s most important domestic issues. Uni- 
versities have been included in the groups which have been 
looking for a solution to the problem. Several universities 
have established programs in labor-management education 
to (1) specialize in research in industrial relations, 

(2) develop extension services for management and labor 
groups, and (3) expand their undergraduate and graduate 
teaching activities in the field. 

Four state legislatures showed their belief in university 
experimentation in the area when shortly after World War 
II they gave sizeable appropriations to their state univer- 
sities to establish programs in industrial and labor rela- 
tions. A primary purpose of this action was, of course, to 
lessen the tension between management and labor in their 
respective states. The universities which received these 
appropriations were Cornell University, Rutgers University, 
the University of California, and the University of Illinois. 

This document is a historical and comparative study of 
the programs which these four universities developed with 
the appropriations given to them. Emphasis has been 
placed on (1) the factors which caused the legislatures 
to take this decisive action, (2) the objectives established 
for the programs, (3) the organization and administration 
of the units developed by the universities, (4) a study of 
the educational activites initiated by these units, and (5) a 
summarization and discussion of the results discovered 
by the study. 

The results of the study will be of value to many per- 
sons: to those interested in the role of the university in 
industrial and labor relations; to those curious as to how 
an idea proposed by an individual or group of individuals 
can gain legislative support and become part of the educa- 
tional program of a state university; to those concerned 
with the university and the study of controversial issues; 
and to those interested in how a new division at a university 
is integrated into the existing university program. 





The Procedure of the Study 

The study was accomplished by the examination and 
study of primary source material about the programs 
located at the universities and the state capitals, and 
through interviews with the many individuals who partici- 
pated in the various phases of the development of the 
programs. Through the cooperation of the administration 
of the four universities, visits to the institutions were 
possible and access to university records was freely given. 





The Results of the Study 








~The study illustrates the many intricate problems faced 
by the individuals who urged their state legislatures to 
establish programs of labor-management education at their 
state universities before the action was completed. It 
illustrates the differences, as well as the similarities, in 
the four programs which were established primarily with 
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the same objectives. It shows in detail the many questions 
which arose as the universities began their programs of 
research, teaching, and extension in this new educational 
area. It compares and contrasts the many educational 
activities in labor-management education undertaken by 

the universities. It sets forth the thinking of key individuals 
at the four universities about the role of the university in 
industrial and labor relations. It explains in detail the 
organization and administration of the division at each 
university which was established to administer the program. 


Conclusions 

The conclusions reached as a result of this study are: 
(1) there is a role for the university in industrial and labor 
relations, but where the greatest emphasis should be 
placed, e.g., research, extension classes, undergraduate . 
and graduate teaching, is yet to be determined; (2) organ- 
ized labor indicates a willingness to support vigorously 
such programs while management gives only tacit approval; 
(3) the universities tend to rely on advisory groups inside 
and outside the university in the development of their 
programs; (4) further research needs to be done to discover 
the best adult education practices to be used in the exten- 
sion services offered to management and labor groups; 
(5) further study is needed to determine how the results of 
the research accomplished by the universities can be used 
effectively by management and labor; and (6) evaluation is 
needed to ascertain if the educational activities of the four 
universities are improving labor-management relations in 
the states. 627 pages. $7.95. Mic 57-4026 
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A HISTORY OF EDUCATION IN LOUISIANA 
DURING THE RECONSTRUCTION PERIOD, 1862-1877 


(Publication No. 21,981) 


Leon Odum Beasley, Ph.D. 
Louisiana State University, 1957 


Supervisor: Dr, John A, Hunter 


A general treatment of education in Louisiana during 
the period of Reconstruction, 1862-1877, formed the basis 
for this study. The War Between the States having shattered 
the political, economic, and social life of the State, dealt 
a severe blow to the embryonic educational system which 
existed in 1860. Through the use of the historical method 
the major developments in the field of education are re- 
corded in four major periods: during the war, 1862-1865, 
restoration, 1865-1868, the Conway administration, 1868- 
1872, and the Brown administration, 1872-1877. 

In 1860 approximately forty-five thousand students were 
in school. Annual expenditures from all sources was 
slightly over one million dollars. Negroes composed only 
one half of one per cent of the school attenders. Despite 
the progress made in public education, many people in the 
State favored the idea of public funds for indigent pupils 
only. In New Orleans the public schools were well organ- 
ized and attended. There sixteen thousand attended in 1860. 





New Orleans fell to the Union forces in the spring of 
1862. General Benjamin Butler, the military commander, 
actively supported the schools. .He was succeeded by 
General Nathanial P. Banks, who, early in 1863, began 
the establishment of schools for the Negroes. Schools for 
the Negroes established by the military were taken over by 
the Freedman’s Bureau and later by local school authori- 
ties. Rapid advances were made in organizing Negro 
schools. 

Civil government under military occupation was re- 
established under the Constitution of 1864. Participants 
in politics from 1864-1868 were conservative and the 
educational program of the period was largely a continua- 
tion of pre-war policies. John McNair and Robert M. 
Lusher served as State Superintendents of Education during 
the period. 

With the coming of Congressional reconstruction events 
followed the radical tendencies of politics. Racial equality 
was legislated into existence in law in the Constitution of 
1868 and the schools were ordered open to all alike. 
Thomas W. Conway, a carpetbagger who had been asso- 
ciated with the Freedmen’s Bureau was elected State 
Superintendent of Education in the first administration 
under the new organic law. Compulsory mixed attendance 
by Negroes and whites was made a matter of State policy 
in the early days of his tenure. Opposition forced the 
abandonment of the policy on the State level. Subsequent 
attempts were usually of local origin. 

A new comprehensive school law was passed in 1869 
and modified by the Legislatures of 1870 and 1871. During 
this period the Louisiana Seminary was moved to Baton 
Rouge, teacher institutes were begun, the first educational 
convention held, the Peabody Fund initiated, along with 
other advances in education. Corruption was in evidence 
throughout the State and Conway himself was found to be 
guilty of theft. 

The Radical Republicans captured the State’s offices 
in 1872, bringing William G. Brown, a mulatto, as State 
Superintendent of Education. He was thought to be faithful 


and honest but his color prevented his providing positive 


leadership. 

Education during the latter period of Reconstruction 
showed signs of progress. Probably about sixty-nine 
thousand pupils were in the public schools alone. Thirty 
thousand were Negroes and thirty-nine thousand were white. 
Education for the whites suffered most extensively in the 
rural areas. Public education received almost three- 
quarters of a million dollars annually from local and state 
sources, being respectively 50*%, 40*%, and the remainder 
from interests on school funds. Private education received 
an amount similar to pre-war times, giving a total of well 
over a million dollars annually. 

The newly named Louisiana State University suffered 
greatly during the latter period but was able to remain in 
existence. 

Military forces were withdrawn from the State in April 
of 1877 and in the same month Robert M. Lusher returned 
as State Superintendent of Education. Thus did Reconstruc- 
tion end. In so far as education was concerned its chief 
accomplishment was the publicity that it had received and 
the passage of some of the older ideas that served to retard 
the progress of education in a democracy. 
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A HISTORY OF 
LYNCHBURG COLLEGE, 1903-1953 


(Publication No. 22,911) 


Orville Wentworth Wake, Ph.D. 
University of Virginia, 1957 


Lynchburg College was founded in 1903 by Dr. Josephus 
Hopwood and several associates. The institution has 
developed into an accredited senior college related to the 
Christian Church or Disciples of Christ. This study de- 
scribes the rise of the church-related college movement, 
the development of the Disciples of Christ as a major 
religious body, the conditions in the city of Lynchburg 
which led to the founding of the College, and the principal 
events which took place in the first fifty years of the life 
of this College. 

The founder, Josephus Hopwood, decided to give his 
life to educational service in the south while serving in 
the Union Army during the Civil War. He prepared him- 
self for an educational career, and came to Lynchburg, 
Virginia, in 1903 at the invitation of some Disciple ministers 
and established Virginia Christian College to promote the 
“industrial, moral, mental, and spiritual training and 
education of young white persons of both sexes.” 

Dr. Hopwood presided over the College from 1903 to 
1911. During this period Andrew Carnegie gave Carnegie 
Hall, a men’s dormitory, and the principal classroom 
building was erected. The program of studies was re- 
organized several times, and academic policies governing 
the admission of students and requirements for graduation 
evolved. The teaching program and the extra-curricular 
life of the school reflected the determination of the founder 
to devise a collegiate program of education to further 
Christian values through an intimate relationship to life. 

Between 1911 and 1913, during which time the institu- 
tion had several leaders, grave financial problems arose 
which threatened the life of the College. The first great 
crisis which occurred in 1912-13 was successfully dealt 
with by the Chairman of the Board, C. L. Snidow, and his 
associates. In 1915 it again appeared necessary to close 
the College for lack of funds. At this point Dr. J. T. T. 
Hundley was elected to the presidency. 

Dr. J. T. T. Hundley presided over the College from 
1915 to 1936. By 1917 the College was free from all in- 
debtedness for the first time in its history. The city of 
Lynchburg improved the physical plant with the erection of 
Memorial Gymnasium. The College grounds were extended 
from 73 to approximately 200 acres. The preparatory 
department of the College was abandoned, the training of 
the faculty improved, and the institution was accorded 
membership in the Southern Association of Colleges and 
Secondary Schools in 1927. However, a large indebtedness 
which depressed the morale of the faculty and constituency 
gradually accumulated. | 

Riley Benjamin Montgomery served as President of the 
College from 1936 to 1949. In these years the interest of 
the Church in the College was renewed and the indebted- 
ness was liquidated. The aims of the College were re- 
studied, the program of studies and academic policies 
were refined, and the extra-curricular program was re- 
organized and revitalized. 

Between 1949 and 1953 a generous bequest of the late 
Floyd L. Knight and the vigorous response of the churches 
to the promotional program of the College increased the 





endowment fund to approximately a million dollars and 


made possible the erection of a new dormitory, Hundley 
Hall, and the Knight Memorial Library. 

In its first fifty years Lynchburg College has behaved 
like a healthy organism. It has demonstrated an outgoing 
sense of purpose, an acute sensitivity to educational needs, 
and a marked ability to adapt itself to a variety of circum- 
stances. This College is entering the second half of its 
first century of service with new strength and great hope. 
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IMPROVEMENT IN PHYSICAL FITNESS 
OF TWO MIDDLE-AGED ADULTS 


(Publication No. 23,371) 


Richard Henry Pohndorf, Ph.D. 
University of Illinois, 1957 

Supervisor: Professor T. K, Cureton 
Purpose A case study approach was made to ascertain 
the physical fitness changes in an adult male and an adult 
female as a result of swimming 1000 yards daily for ten 
weeks. In addition, to observe blood serum cholesterol 
measures as they may be effected by varying degrees of 


active, moderately active, and inactive periods of exercise 
during a 22 month period. 





Methods and Procedure During the summer of 1953, 
these subjects were given preparatory swimming skill 
instruction. Both subjects were measured by 151 physical 
fitness test items and variables in June 1954. After 
swimming 1000 yards per day for ten weeks, both subjects 
were re-tested in September 1954. Varying degrees of 
active, moderately active, and sedentary periods followed 
during which 14 split sample blood serum cholesterol 
observations were made for 22 months. The experimental 
factor swimming was the exercise per se that was added 
to the subject’s normal daily routine. Variables such as 
diet, sleep, rest, etc. were held as constant as possible. 
A total of 151 measured variables were graphed on 
standard score tables, which permitted precise compari- 
son with the range of values for humans. Changes observed 
in test items and variables were treated for statistical 
significance and evaluated by the ratio of the difference 
obtained (T,- T,), divided by the standard error of meas- 


urement (S.E..jeas. =S V 2 ). 








Findings Data changes were presented for physique, 
circulatory-respiratory fitness; and various blood values; 
also, flexibility, agility, power and several muscular 
endurance variables; and many pool swimming tests. A 
total of 73 changes for both subjects were statistically 
significant at the 1 and 5 per cent levels of confidence. 
Blood serum cholesterol (Drekter method) values were 
one of these 151 measures. Reducation of basal blood 
serum cholesterol from an initial 240 mg./100 ml. in the 
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female subject to a final trained state value of 200 mg./ 

100 ml. and from 260 mg./100 ml. in the male subject 

as a result of ten weeks of daily swimming 1000 yards was 

reported. Both changes were statistically significant at 

the 1 per cent level of confidence (t, 8.28), (t, 24.40). With 

a continued program of swimming 2-5 times per week, 

1000 yards a day, no significant changes were demonstrated 

by the female subject. A return to sedentary habits by the 

male subject was accompanied by a rise in blood serum 

cholesterol four months later to 211 mg./100 ml. (t, 10.90) 

significant statistically at 1 per cent level. These and 

other flucuations are reported. (S.E.., = = 4,86 mg./ 
eas. 

100 ml. 

Improvements in fat, chest and abdominal measures, 
pulse rates, pulse pressures, diastolic and systolic blood 
pressures, Cameron Heartometer variables, clinical blood 
measures, circulatory-respiratory measures, motor fit- 
ness and swimming pool tests were demonstrated. The 
female subject made comparable adjustments and fitness 
improvements with the male subject, each having performed 
the identical exercise program. : 

By observation, two medical doctors reported that over 
50% of the visible broken surface blood vessels on the 
female subject’s thighs disappeared as a result of swim- 
ming exercise. 

Detailed results give substantial support that swim- 
ming as a mode of exercise is involved in effecting blood 
serum cholesterol changes in a statistically significant 
manner as has been demonstrated on the two middle-aged 
subjects reported, Furthermore, that many other impor- 
tant changes among the 151 reported variables are of 
considerable significance and worth. 

Many of the reported findings are of such importance 
as to warrant substantiating by additional investigations 
on a wider variety of subjects. 

208 pages. $2.70. Mic 57-4029 


THE RELATION OF WEIGHT LIFTING 
PERFORMANCE TO CERTAIN 
MEASURES OF BODY STRUCTURE 


(Publication No. 23,379) 


Edward Richard Reuter, Ph.D. 
University of Illinois, 1957 


The Problem 

The purpose of this study was to determine the relation- 
ship between certain measuers of body structure and 
weight lifting performance. 





Methodology of Research 

Two hundred and forty students from ten weight lifting 
classes at the University of Illinois were measured on 27 
variables of body structure and ten measures of weight 
lifting performance. The measures of body structure are 
comprised of 20 anthropometric measures, selected indices 
from these measures, and the somatotype rating. The 
weight lifting performance includes six heavy resistance, 
repetitive exercises plus the three common competitive 
weight lifting events, the press, the clean and jerk, and 
the snatch. “Total” weight lifting performance was 





computed by summing the z scores of each subject’s nine 
performance measures and adding 100. 

The total sample of subjects was randomly divided into 
two equal groups of 120 cases each. The variables of 
Group I were intercorrelated with each other by an 
electronic digital computor. A short multiple prediction 
equation was developed by the Wherry-Doolittle test 
selection method to predict total weight lifting perform- 
ance from a few measures of body structure. The pre- 
diction equation was then cross validated by applying it 
to Group II. 

The somatotype ratings of the total sample were 
placed into nine physique categories and related to total 
weight lifting performance by analysis of covariance, 
partialing out the variable of body weight. 

Reliabilities of the weight lifting performances were 
studied on a test-retest bases. 


Results and Conclusions 








1. Of the structural measurements studied, flexed 
biceps girth is the best single predictor of total weight 
lifting performance (.805). It is also the best structural 
predictor of each of eight individual weight lifting perform- 
ances. This supports the popular idea that a man’s 
strength can be judged from the size of his biceps muscle. 

2. The best multiple prediction equation derived in 
this study was: total weight performance = .196 (biceps 
girth) 4 3.186 (mesomorphy rating) 4 .22.917. The appli- 
cation of this equation correlated .861 and .870 with the 
actual performance of Group I and II respectively. The 
size of R was limited by the high relationship between the 
independent variables. 

3. None of the anthropometric indices included in this 
study correlate highly with weight lifting performance. 
Height / weight (-.535), overhead reach/chest girth 
(-.472), and foreleg length/thigh length (.305) have the 
highest relationships with performance. The upper arm- 
lower arm ration and the ratio of hips to shoulders are 
apparently unimportant to performance. 

4. The somatotype rating is an effective method of 
classifying subjects relative to weight lifting performance. 
The mesomorphy component is the important factor. 
Students can be classified into four main somatotype 
groups, providing their performance is adjusted by the 
body weight factor: (1) mesomorphs, (2) meso-medials, 
(3) endo-mesomorphs, ecto-mesomorphs, and medials, 
and (4) endo-medials, ecto-medials, endomorphs, and 
ectomorphs. There is a significant difference between 
the adjusted mean performance of these four main groups. 

0. All of the performance variables, except abdominal 
raise, correlate so highly with each other, as well as 
with total performance (.752 - 929) that only a few per- 
formance tests are necessary instead of the entire nine 
for student evaluation. 

6. The reliabilities of the weight lifting performances 
are relatively high. The three competitive lifts can be 
classified as very high, ranging from .937 to .965. 
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EDUCATION, PSYCHOLOGY 


CHILDREN’S CONCEPT OF 
CERTAIN ASPECTS OF JUSTICE 


(Publication No. 23,321) 


Mary Dolores Durkin, Ph.D. 
University of Illinois, 1957 


This study was concerned with children’s concepts of 
certain aspects of justice. Specifically, it was designed to 
examine developmental trends in these concepts and to note 
the relationship of the trends to both chronological age 
and mental age. As such, it proposed to evaluate and 
extend Jean Piaget’s investigation of the child’s sense of 
justice. 

In order to examine, as did Piaget, chronological age as 
a factor in the development of justice-concepts, a total of 
101 middle-class subjects were chosen from second, fifth, 
and eighth grades where one would expect to find, in gen- 
eral, chronological ages of seven, ten, and thirteen. These 
three age-groups correspond to Piaget’s suggested age- 
divisions in the development of a sense of justice. 

In order to examine mental age as a further possible 
factor in children’s justice-concepts, the Kuhlmann- 
Anderson Intelligence Test was administered to all of the 
subjects. 

For purposes of the study, justice was operationally 
defined as the rendering of rights regarding one’s person, 
property, and character. Possible violations of these 
rights were then depicted in various stories, and the 
subjects, in the course of individual, tape-recorded inter- 
views, were systematically questioned about them. A 
case-study approach was used in analyzing the data ob- 
tained in these interviews. 

Some of the general kinds of trends to which the data 
pointed were: 

1. Kind of response, kind of reason given to explain 
a response, response-consistency, and overt concern for 
details did not appear to be related to mental age. Thus, 
on the basis of this study, it cannot be said that Piaget 
unwarrantable minimized intelligence as a significant 
factor in children’s justice-concepts. 

2. That justice resides in reciprocity was more fre- 
quent put forth by the Grade II subjects than by those in 
Grade V or Grade VIII. This finding does not substantiate 
the Piaget generalization concerning the chronological age 
at which one of “the three great periods in the development 
of the sense of justice” occurs. 

3. The trend of kinds of responses given by the subjects 
bore little resemblance to the pattern suggested by Piaget. 
Particularly at variance with his findings was the very 
frequent occurrence among the Grade VIII subjects, as 
well as among the Grade II subjects, of a response pointing 
to “Tell the authority person.” 

4. While this similarity in kind of response did appear 
in the second- and eighth-grade groups, dissimilarity 
prevailed in the way each of the groups arrived at this 
common response: Second-grade subjects, for the most 
part, readily sought justice via an authority person. 
Eighth-grade subjects, on the other hand, sought it in the 
authority person sometimes as a last resort, sometimes 
because it was the only means available. 

9. The youngest of the subjects tended, it would seem, 
to perceive the prescribed stories and problems as being 


simple situations having equally simple solutions. Among 
the older subjects, however, there appeared to emerge a 
growing awareness of the complexity of making a judgment 
about behavior. This awareness was manifested by such 
trends as: . 

a. A tendency to take more factors--both facts and 
values--into consideration. 

b. A tendency to take in a broader field of behavior 
in that they attended to the effect of particular behavior 
on more than one person. — 

c. A tendency to take in a broader temporal-field 
in that they attended to the possible effects of a particular 
behavior on future developments. 

d. A tendency to distinguish between what should 
and what probably would be done under certain circum- 
stances. 167 pages. $2.20. Mic 57-4031 


A STUDY OF PERSONALITY DIMENSIONS 
RELATED TO TEACHER-PUPIL RAPPORT 


(Publication No. 22,447) 


Alf Ingvald Eikaas, Ph.D. 
University of Minnesota, 1957 


This study identified and defined certain personality 
traits which discriminated between a group of 30 student 
teachers who scored high on the Minnesota Teacher Atti- 
tude Investory (MTAI) and 30 who scored between the 10th 
and 30th centile points on the norms for seniors in ele- 
mentary education. 

Four types of variables, each type representing a 
different phase of personality, were studied. The “patho- 
logical” type included variables usually considered abnor- 
mal such as hysteria, paranoia, etc. The “physical” type 
included measurements of physical characteristics such 
as height, proportions, etc. The “emotional” type included 
behavior tendencies indicative of the relationship between 
the physical and psychological self. The “behavioristic” 
type were defined in terms of special aspects of the teach- 
er’s classroom activity such as alertness, friendliness, 
awkwardness, etc. 

The sample studied was the entire class (144) of 
female student teachers with majors in Nursery, Kinder- 
garten, Primary, and Elementary Education graduating at 
the University of Minnesota in the spring of 1955. Two 
groups were selected from the sample, one group with the 
thirty highest MTAI scores (the H groups), and the other 
with the thirty lowest MTAI scores (the L groups). Certain 
measurements of these two groups were contrasted 

The investigation of the “pathological” type of person- 
ality traits was based on the scores on the Minnesota 
Multiphasic Personality Inventory (MMPI). The investi- 

















gation of the three other types was based on classroom 
ratings of fourteen traits of the “physical” type, fifteen 
traits of the “emotional” type, and twenty-seven traits of 
the “behavioristic” type. Each trait was rated on a nine 
point rating scale. The ratings were done by the author 
who, at the time of observation, was uninformed regarding 
the student teachers’ scores on the MTAI and other tests. 
Twelve student teachers were rated twice in order to obtain 
an estimate of the consistancy of the ratings. 

Only eight of the clinical scale scores on the MMPI 
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were 70 or higher. Of the 600 scores 82% were within one 
standard deviation from the mean. The homogeneity of 

the sample was also shown by score deviations significantly 
smaller than ten on the individual MMPI scales. In spite 

of the concentration of scores near the normative mean, 
this sample, like some other college groups showed sig- 
nificant differences between the sample mean and the 
normative mean on all scales except F. 

A higher than average interest in other human beings as 
well as in general cultural matters such as reading, lan-— 
guage and music was indicated in the H group by a mean 
score on the Mf scale which was significantly lower than 
the mean of the L group as well as the mean of the norm 
group. On no other MMPI scales did the H and L groups 
differ. | 

Pattern analysis of the sixty profiles on the basis of 
Hathaway’s coding system showed no significant differ- 
ences between the H and the L groups. One third (20) of 
the entire sample, however, showed a common profile type 
described by the Hathaway code: '48637-05. 

There was a significant difference between the rated 
means of the H and the L.group on seven traits.of the 
“physical” and the “emotional” types. This indicated 
more favorable ratings in the H group with regard to 
posture, skin, coordination, and facial expression, while 
the L group showed a higher concern with face, skin, and 
jewelry. There was also a significant and positive corre- 
lation between the MTAI scores and the ratings of the 
student teachers on the 19 traits of the “behavioristic” 
type. This indicated that the H group showed a more 
favorable behavior pattern in the classroom with regard 
to such traits as alertness, friendliness, etc. 

120 pages. $2.00. Mic 57-4032 


A COMPARATIVE STUDY OF SOME ASPECTS OF 
ACADEMIC AND SOCIAL ADJUSTMENT OF TWO 
GROUPS OF MENTALLY RETARDED CHILDREN 
IN SPECIAL CLASSES AND IN REGULAR GRADES 


(Publication No. 23,562) 


Morton L. Elenbogen, Ed.D. 
Northwestern University, 1957 


The Problem 


The purpose of this study was to compare the academic 
and social adjustment of two groups of mentally retarded 
children. One group received the last two years of their 
education in special classes. The other group remained 
in regular classes. Special classes in Chicago have 
smaller memberships than the regular classrooms, have 
a curriculum designed specially for the mentally retarded 
child, and a teacher trained to work with these children. 
Those remaining in regular classes followed a regular 
academic program. Information regarding the comparative 
success of these two groups of children under different 
environments was desired in order to help plan programs 
for the mentally retarded child in the future. 


Procedure 


The study was performed in the elementary public 
schools in Chicago in 1956. The two groups were matched 





in chronological age, sex, intelligence quotient and school 
district. The mean chronological age score was 13.46 for 
both groups. The mean intelligence score was 70.5 for 

the children in the regular grades and 70.8 for the special 
class group. Intelligence quotient data were taken from 

the most recent test results of the individually administered 
Revised Stanford-Binet Scales Form L, administered by 
qualified psychologists. 

Academic achievement in reading and arithmetic was 
measured by means of the Stanford Achievement Tests. 
No more than five children were tested at any one time. 

School adjustment was evaluated by means of rating 
scales and interview questions. The rating scales covered 
aspects of classroom work, behavior, adjustment to other 
children and social participation. Classroom teachers 
performed the evaluations of children on these scales. 
Questions were designed to throw some light on the voca- 
tional aspirations, earning responsibilities, leisure time 
activities, friends, and attitude toward school of these 
children. Questions were administered through personal 
interviews. 


Results 


Test results of the standardized achievement tests in 
reading and arithmetic showed higher mean scores for 
the children without special class training over children 
in special classes in paragraph meaning, word meaning, 
arithmetic computation and arithmetic reasoning. Differ- 
ences between mean scores of the two groups were statis- 
tically significant in paragraph meaning, word meaning, 
and arithmetic omputation. 

Rating scales of school adjustment showed a difference 
between mean scores of both groups in favor of the special 
class group. A statistically significant difference was _ 
noted in the scale covering adjustment to other children. 

Interview questions revealed the information that 
children in special classes had more realistic vocational 
aspirations, had a greater percentage of after school jobs 
with higher earnings, and had a greater number of friends. 
General after schooi activities and attitude toward school 
were similar for both groups. 


Conclusions 


The fact that mentally retarded children in special 
classes did not surpass children in the regular grades 
may be due to increased effort of the latter group as a 
result of pressures which this group felt when competing 
with a normal group. Further research needs to be 
attempted, however, to determine the importance of the 
academic differences noted and to find new techniques of 
motivating children in special classes if these differences 
affect life adjustment. : 

The greatest value of special classes appeared to 
in social adjustment. Children in special classes appeared 
to be better socially adjusted in school and out of school, 
despite the fact that they were segregated in school. A 
final value of special classes needs to be evaluated by 
studying the effects of mentally retarded children on the 
normal child when they appear in the same classroom. 
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VOCATIONAL CHOICES OF 
ADOLESCENT MENTALLY RETARDED BOYS 


(Publication No. 23,329) 


Robert Lee Erdman, Ed.D. 
University of Illinois, 1957 


It was the purpose of this study to determine the voca- 
tional choices of adolescent mentally retarded boys and 
some of the variables associated with the home and school 
which influence these choices. The subjects for the study 
were 106 white mentally retarded boys (ages 16-18) who 
were enrolled in special classes located in six of the major 
labor market areas of Wisconsin. A directed interview was 
conducted with each subject to determine his vocational 
choice and some of the variables influencing this choice. 

A directed interview was also conducted with the teacher 
of the special class in which each subject was enrolled to 
obtain information about the special class curriculum. 

The results of the study were as follows. (1) The 
majority (52 per cent) of adolescent mentally retarded 
boys chose jobs at the unskilled and semiskilled level. Of 
the others, 34 percent chose skilled jobs, 14 per cent could 
not make a choice, and only one per cent chose a job at the 
semiprofessional level. 

(2) There was evidence to indicate that many of the 
mentally retarded boys have achieved the objective of 
self-realization in making a vocational choice. An analy- 
sis of other choices, such as prior choices or most liked 
choices indicated that the mentally retarded were relatively 
realistic. Although some would have preferred higher 
level jobs, they recognized their lack of academic ability 
for such jobs. 

(3) The retarded boys making first vocational choices 
at the unskilled and semiskilled levels tended to be real- 
istic. Most of the retarded boys making first vocational 
choices at the skilled level tended to be unrealistic. “A 
significant difference was observed between the number of 
subjects expecting to work at these levels and the estimated 
number of retarded employed there. 

(4) The vocational experiences associated with the 
home and community appear to exert stronger influences 
on the formulation and crystallization of the vocational 
choices of the retarded boys than their experiences in 
school. 

(5) The levels of vocational choices of the boys appear 
to be influenced to a relatively small degree by certain 
factors in the school program. An analysis of the percent- 
age of time spent teaching vocational information, the 
number of vocational services, or the existence of an 
organized course of study appears to have a minimum of 
influence on the levels of choice. 

(6) The evidence gathered suggested that there were at 
least three major areas to be considered in the develop- 
ment of vocational curricula for the adolescent mentally 
retarded. These are the creation of opportunities for the 
development of vocational concepts of self, the identifica- 
tion and analysis of the forces influencing the vocational 
attitudes of the boys, and the planning of a program where- 
by the retarded become aware of the structure and char- 
acteristics of the labor force in their community as it 
applies to them. 158 pages. $2.10. Mic 57-4034 





A STUDY OF THE NATURE 
OF BEHAVIORAL RIGIDITY 


(Publication No. 23,593) 


David R. Fink, Jr., Ph.D. 
The University of Pennsylvania, 1957 


Supervisor: Dr. M. W, Tate 


The central question of this study concerned the nature 
of an operationally defined variable termed “rigidity” 
which appears to inhibit problem-solving efficiency. The 
major hypothesis was that rigidity functions as consistent 
behavioral attribute in various types of problem situations. 

Twelve experimental tests were developed on the 
familiar Einstellung principle, in which a mental set was 
induced by a series of problems solved in the same manner, 
followed by a similar-appearing problem which demanded 
a new solution method. Two forms were designed for 
each of the following: Luchins Water Jar Test; Blocks 
Test, involving the Wechsler-Bellevue blocks; Figures 
Test of spatial reasoning; Squares Test of spatial rea- 
soning; Number Series Test; and Disarranged Words 
Test. Rigidity was measured by the amount of time which 
a subject required to solve the last item of the Einstellung 
tests. Since the tests involved three types of reasoning 
ability - spatial, numerical and verbal - a tendency for 
subjects to maintain their rank order time positions on all 
tests would be evidence of a general factor of rigidity. 

Two samples of eighth-grade boys were tested. The 
first group consisted of 51 boys of average intelligence 
(IQ range, 103 to 118) from a middle-class, surburban 
community. Although the tests appeared to be of un- 
satisfactory reliability in terms of solution times (coef- 
ficients ranged from .09 to .91, with only five of the 12 
above .70), the ranked time scores for all subjects on all 
tests were treated by analysis-of-variance techniques. 
The analysis showed no evidence of a general rigidity 
factor. However, analysis of the five tests with highest 
reliability coefficients disclosed differences among sub- 
jects significant at the .03 level. This was the only indi- 
cation that subjects tended to show a consistent rigidity 
effect. | 

From the results of the first experiment it was possible 
to make certain improvements in test items, and to elim- 
inate those tests which measured their respective mental 
functions most unreliably. A second sample of 31 boys 
was selected from a junior high school similar to that 
used before (IQ range, 101 to 119). A battery of six tests 
was administered and individually timed, as opposed to 
twelve in the first part of the study. Reliability coefficients 
were more satisfactory in this case, ranging from .57 to 
.86, allowing increased confidence in the results of further 
analysis. In addition, it could be shown that subjects 
tended to accelerate in solution times before reaching the 
last item on each test, an indication that the Einstellung 
was accepted. 

Again, however, the total battery of tests failed to elicit 
significant difference among subjects. The levels of sig- 
nificance were in all cases greater than .30. 

The relationships between rigidity tests and IQ and 
chronological age were also investigated. A negative 
association between IQ and the Water Jar Test yielded 
the only coefficient which approached significance at the 
.05 level. Although a trend toward negative coefficients 
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was noticed between the various rigidity measures and 
age, none of these were statistically significant. 

It was concluded that a general factor of behavioral 
rigidity was not evident in these experiments. Suggestions 
were made for futher refinement of the experimental 
tests, and certain possible research areas were enumerated, 
particularly in regard to educational field studies. 

177 pages. $2.35. Mic 57-4035 


DEVELOPMENT OF THE NORTH CENTRAL 
INDIVIDUAL TEST OF MENTAL ABILITY 


(Publication No. 22,834) 
Joseph L. French, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Charles O. Neidt, Ph.D. 


Purpose 


The purpose of this study was to develop a test to 
assist in the assessment of the mental ability of physically 
handicapped children three, four, five, and six years of age. 
The North Central Individual Test of Mental Ability 
(NCITMA) was originated to fulfill this purpose. 

The NCITMA includes six point scale, multiple choice 
subtests containing from twelve to thirty items similar 
to those in existing intelligence tests. The subtests are: 
picture vocabulary, form discrimination, information and 
comprehension, similarities, size and number, and imme- 
diate recall. | 


Procedure 

This investigation was conducted in Nebraska and 
Illinois homes and schools closely resembling the com- 
munity structure and occupational classification character- 
istics of the North Central Section of the United States as 
defined by the 1950 census. The NCITMA was administered 
to over 500 physically normal subjects residing in this 
area to establish the initial evaluation of the test and the 
preliminary normative data. 

To achieve a satisfactory trial administration of the 
original NCITMA for the purpose of refining the items 
and administrative procedure through a subsequent analy- 
Sis, a sample of 100 children was selected. Entries in 
the age distribution included the Stanford-Binet mental 
age in place of the chronological age for one half of the 
subjects. The item analysis of the pretest data was con- 
ducted as suggested by Flanagan and the correlation of 
each item with total test score was determined. 

To achieve a satisfactory standardization of the test in 
the final form, a group of 400 subjects or 100 three-, four-, 
five-, and six-year-olds was selected with considerable 
attention given to the representation. 





Findings 

Reliability coefficients of the total test and of the sub- 
tests were obtained by the split half technique (Spearman- 
Brown) and by test and retest for each age level and for 
all ages combined. When all ages were combined a 
Spearman-Brown coefficient of .965 and a test-retest 
coefficient of .967 were obtained for the total test. The 
reliability of each subtest for the four age levels combined 





was also computed by the split half technique. The corre- 
lations of each subtest with each other subtest also 
demonstrated the reliability of the instrument. 

The validities of the subtests and the full test were 
assessed by several methods. Among those methods the 
most important evidence of validity was considered to be 
the .886 correlation coefficient representing the relation- 
ship between chronological age and the total score of. the 
test. In addition to this correlation coefficient the dem- 
onstration of increasingly high mean scores on each sub- 
test through the chronological ages of the subjects; the 
differential performance of occupational groups as indica- 
ted by the means of each group; and the several corre- 
lation coefficients indicating the relationship between the 
rankings by a teacher of several individuals and the rank- 
ings of these individuals by their scores on the NCITMA 
were also considered of importance. At each age level 
each item was correlated with each of the subtests to 
determine the appropriateness of classifying the items 
into subtests. 

The normative data are expressed in terms of mental 
age, deviation I.Q., and percentile rank. 

When the NCITMA was used with some physically 
handicapped children,:average and even superior I.Q.’s 
were obtained. These illustrative cases show that the 
items utilized in the NCITMA are not outside the realm of 
the severely physically handicapped and that the items in 


the NCITMA afford a means of comparing the mental 


ability of the physically handicapped with the mental ability 
of the physically normal children in their reaction to these 
items. 151 pages. $2.00. Mic 57-4036 


AN ANALYSIS OF PROBLEMS OF STUDENTS 
IN SELECTED JUNIOR HIGH SCHOOLS 


(Publication No. 18,991) 
Milton D. Grow, Ph.D. 
Northwestern University, 1956 


PURPOSE 





There were two main objectives in this study: (a) to 
determine from junior high school students their real 
problems as they see them, and (b) to analyze these 
problems in the light of the parent’s, teacher’s, and 
administrator’s understanding and acceptance of these 
problems. 


METHOD OF PRESENTATION 








The Junior High School Form of the Mooney Problem 
Check List (1950 Revision) was administered to 360 
seventh-, eighth-, and ninth-grade students in six schools 
located in four cities in northern Illinois. The sample 
was divided equally between boys and girls and between 
the three grade levels. The parent sample consisted of 
129; the faculty sample of seventy-six, and the adminis- 
trator sample of 12. 

The findings are presented in three main areas: 

(a) the comparative ranking of the seven problem areas 
by student, parent, teacher, and administrator; (b) the 
number of problems reported; and (c) the identification 
of the leading problems. 
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FINDINGS 

Significant findings concerning the comparative ranking 
of the seven problem areas are as follows: 

1. The problem area of “School” was considered by 
students, parents, and teachers to contain the largest 
number of problems. Administrators ranked this area as 
fifth. 

2. Students ranked the remaining six problem areas 
in the order named: 





“Self-centered Concerns”; “Money, Work, the 
Future”; “Boy and Girl Relations”; “Relations to 
People in General”; “Health and Physical Develop- 
ment”; “Home and Family.” 


3. Boys rated the “School” problem area first, 
with the first five leading problems in this area. 

4. Girls rated the “School” problem area first, yet 
only two of their first five leading problems were in this 
area. 

0. There appeared to be no appreciable difference in 
the ranking of problem areas by seventh-, eighth-, and 
ninth-grade students. 

6. There was no wide school difference in problem 
area rankings. 

7. While faculty members chose “School” as the lead- 
ing problem area, their ratings were, next to the adminis- 
trators, the least comparable to student rankings. 

Figuring the rho from rank-differences, using the 

6e D2 
N(N2-1) 
between the parent and student rating of problem areas 
was .429, a fairly substantial relationship. The rank 
order correlation between student and faculty rating of 
problem areas was .143; while between student and admin- 
istrator rankings, there was a negative correlation of .143. 

In the findings concerning the number of problems 
reported: 

1. Junior high school students reported an average of 
34 problems. 

2. Boys reported an average of 31 problems each. 

3. Girls reported an average of 37 problems each. 

The findings concerning the identification of the leading 
problems indicated: 

1. The problem of “Being afraid of making mistakes” 
was rated first by students. Only one mention separated 
it from “Not interested in certain subjects.” 

2. “Not interested in certain subjects” was the leading 
problem of boys, followed closely by “Worried about 
grades.” 

3. “Wanting a more pleasing personality” was the lead- 
ing problem marked by girls. “Afraid of tests” and 
“Being afraid of making mistakes” followed closely in the 
order named. 

4. The leading problem of seventh-grade pupils was 
“Not interested in certain subjects.” 

0. Eighth-grade students listed “Afraid of tests” and 
“Wanting a more pleasing personality” as being equal in 
importance to them. 

6. “Deciding what to take in high school” was the lead- 
ing problem of ninth-grade students. 

7. Parents chose “Not interested in certain subjects” 
as the leading problem of junior high school students, 
with “Not spending enough time in study” as second. 

It would appear from the findings of this study that the 
understanding of the problems of junior high school stu- 


formula: rho=1- the rank order correlation 





dents is in proportion to the social distance of the student 
from the parent, teacher, and administrator. 
122 pages. $2.00. Mic 57-4037 


THE RELATIVE ACHIEVEMENT OF THE 
OBJECTIVES OF ELEMENTARY SCHOOL 
SCIENCE IN A REPRESENTATIVE 
SAMPLING OF MINNESOTA SCHOOLS 


(Publication No. 20,520) 


Jane Johnston, Ph.D. 
University of Minnesota, 1956 


The problems considered in this analytical survey were 
(a) To what extent are the objectives of elementary school 
science being achieved in Minnesota schools? (b) What 
pupil, teacher, and teaching situation factors contribute 
to the achievement of these objectives? (c) What are the 
implications for the education of elementary teachers ? 

Sources of information were questionnaires sent to 
478 superintendents of Minnesota elementary schools and 
to a proportionate stratified random sampling of 87 Min- 
nesota fifth grade teachers; logs of science activities 
kept by a sub-sample of the fifth grade teachers; scores 
of pupils in 87 fifth grades on a science pretest and retest; 
and pupil I.Q.’s. 

According to questionnaire and log replies (1954) 
emphasis on science in elementary classrooms was less 
than that given to social studies or reading, and more than 
that given to music or art; the typical science class was 
thirty minutes long, and the average time spent on science 
per week was under two hours; about sixty per cent of the 
schools had some purchased science equipment; although 
most of the teachers reported that equal emphasis was 
given to biological and physical science, their logs indicated 
that biological science topics were considered in a ratio 
of 3:1 to physical science topics; text reading and 
discussion was the “most-used” science teaching method, 
while field trips and laboratory work were the “least- 
used”; and the typical teacher had taken college courses 
in biology and health, had not taken courses in physical 
science or the teaching of science, and did not have a 
college degree. 

Statistical techniques used in analyzing test and 
questionnaire results included the “t” test of the signifi- 
cance of differences between means, cluster sample 
statistical analysis for the estimation of the population 
mean, and the analysis of variance and covariance. Results 
were as follows: 

1. Statistically significant gains were found between 
pretest and retest means on the science test in 58 of the 
87 fifth grades. 

2. The sample estimate of the population mean was 
found to be 59.54 on the science pretest and 64.65 on the 
retest, with a mean gain (significant at the .01 level) of 
9.13 points. 

3. Of the 1,850 pupil I.Q.’s, 147 were found to be over 
120; 1,153 were between 95-115; and 207 were below 90. 
Mean scores of the three I.Q. groups on physical science 
and generalization questions on the science test were 
found to be significantly different, while differences 
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between mean gains of the three groups on the pretest- 
retest were not found to be significant. 

4. When mean gains of fifth grade classes on the science 
pretest-retest were related to fourteen different teacher 
or teaching-situation factors, the only one which showed 
a statistically significant relationship (.05 level) was the 
teacher’s number of years of teaching experience. (These 
results may indicate a true lack of relationship, or they 
may reflect the fact that the general level of teacher 
preparation in science was limited, therefore the differ- 
ences between teachers and teaching practices was not 
marked enough to effect significant differences in class 
achievement). 

The following less-than-optimum conditions revealed 
by the survey may have implications for teacher education: 

1. The tendency to emphasize biological science at the 
expense of physical science. 

2. The emphasis on textbook reading and discussion as 
a teaching method and the limited use of experimental and 
laboratory activities, directed observation, and research 
reading. 

3. The fact that pupils with high I.Q.’s did not gain 
significantly more on the science tests than did pupils 
with lower I.Q.’s. 397 pages. $5.10. Mic 57-4038 


A STUDY OF UNDER-ACHIEVING AND 
OVER-ACHIEVING FIRST-SEMESTER 
COLLEGE FRESHMEN AS REVEALED BY. 
THE WAY IN WHICH THEY VIEW THE 
COLLEGE SITUATION AND THEMSELVES 
AS COLLEGE STUDENTS 


(Publication No. 23,344) 


Byron Lyle Kerns, Ed.D. 
University of Dlinois, 1957 


The purpose of the study was to discover some of the 
characteristics differentiating under-achieving and over- 
achieving first semester college freshmen. The principal 
subjects consisted of the sixty-six under-achievers and 
the sixty-six over-achievers out of a group of 265 freshmen 
whose earned grade-point averages deviated most from 
their predicted grade-point averages based on converted 
high school ranks and total scores on the A.C.E. Test — 
taken prior to entrance. 

The instrument used was a questionnaire consisting of 
certain open-end questions such as those dealing with 
immediate and long-term motivations, likes and dislikes 
about the college situation, frustrations to and contributing 
factors in their success, and evaluations of themselves 
and their progress. 

The Chi-square technique was employed with the 
tabulated findings to test the significance of the questions 
in eliciting differentiated responses between under- 
achievers and over-achievers. Each of the questions 
used did produce significantly different responses at or 
less than the one per cent level of confidence (P BS .01) 
between the two groups. 

The standard error of a difference between two percent- 
ages was used to test the significance of difference in the 
way under-achievers and over-achievers responded to 
groups or areas of response items for each of the 





questions. While both under-achievers and over-achievers 
had many responses in common, several significantly 
different (P £ .01) characteristics were found between 

the two groups. Some of these differences follow. 

Under-achievers attend college primarily either be- 
cause of the influence of others (parents, teachers, 
friends, etc.) or they have negative reasons for doing so 
(to avoid the draft, going to work, being left at home, or 
to get away from home. Over-achievers attend college 
primarily for intellectual growth and vocational training. 

Many of the under-achievers were not sure what they 
wanted most for themselves in the next five years. They 
were confused and hoped to decide what they wanted. 
Others simply wanted to be happy and to have lots of 
friends. Over-achievers were more specific in their 
goals and desires for the future. They wanted to complete 
their education, get their degree, be prepared for a specific 
job, profession or graduate study. 

The under-achievers indicated annoyance with the 
academic aspects of the college. They complained of the 
excessive study required, the tests and grading practices, 
the irrelevance of their courses and the uninteresting, 
inconsiderate, and unqualified faculty members. They 
derived their greatest pleasures from the social life and 
activities of the college. The over-achievers, on the 
other hand, derived their greatest. pleasure from the 
academic aspects of the college: academic success, 


_ friendly relationships with the faculty, curricular offerings 


and methods of instruction. They were annoyed most by 
such student attitudes and behavior as immaturity of stu- 
dents, get-by attitudes, cheating, excessive play, unde- 
sirable conduct, lack of seriousness, and failure to 

think for themselves. They complained of a lack of 
social life for unaffiliated students on the campus. 

Under-achievers felt that study habit difficulties were 
interfering most with the attainment of their goals in 
college. At the two per cent level of confidence they felt 
that their excessive social life and outside interest posed 
the greatest threat to their success. The over-achievers 
were not characterized significantly by any hampering 
factors but they felt that their individualism and lack of 
conformity posed the greatest threats to their success. 

The under-achievers credited the fun, friendship, and 
help from social organizations as contributing most to the 
attainment of their college objectives. The over-achievers 
felt that their own motivation, determination and perse- 
verance contributed most to the attainment of their college 
objectives. 

When asked to evaluate their own progress, both groups 
interpreted progress in terms of academic success and 
both groups were quite accurate in the appraisal of their 
progress. 91 pages. $2.00. Mic 57-4039 


THE PREDICTION OF ACADEMIC SUCCESS IN A 
PRIVATE LIBERAL ARTS COLLEGE FOR NEGROES 


(Publication No. 23,016) 


Carmen Ercell Lowry, Ed.D. 
The University of Texas, 1957 


Supervisor: Dr. O. B. Douglas 


Negro educators, for the past quarter century, have 
been concerned about the need for improving the scholastic 
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attainment of students in Negro colleges. There have 
been numerous investigations of the competencies of 
Negro college students, but only a few prediction studies 
have been reported. 

This study of the prediction of academic success was 
made in a church-related liberal arts college for Negroes, 
where the admissions policies were not highly selective. 
The predictive measures were the total scores from three 
entrance tests: (1) the American Council on Education 
Psychological Examination for College Freshmen, 1947 
Edition, (2) the Iowa High School Content Examination, 
Form M, and (3) the Cooperative Reading Comprehension 
Test, C1, Form S. High school marks were not selected 
for predictive purposes because of wide variations among 
the high schools in the standards of instruction and mark- 
ing. The entrance test scores of the freshman students 
averaged in the lowest tenth of national norms, while the 
distributions of measures were skewed with the bulk of 
the cases measuring near the lower end of the scale of 
measures. The purpose of the study was to develop and 
apply predictive methods which were applicable in the 
local college. 

Data for a ten-year period indicated that the freshman 
population of the college was fairly stable and predictable. 
A regression equation for predicting academic success was 
derived by relating entrance test scores to achievement. 
Achievement was measured in terms of total quality points 
- earned by the end of the second semester of college study. 
A freshman profile chart was constructed which contained 
the local test norms. The test profiles were a means for 
improving the efficiency of predictions since certain profile 
types occurred more frequently with normal achievement 
while other profile types occurred with over-achievement 
and under-achievement. 

The prediction equation was applied to groups of fresh- 
men and evaluations were made of the goodness of predic- 
tions. The Pearson product-moment coefficients of corre- 
lation between predicted and attained total quality points 
were in general above .50 with a range of .39 to .83 for 
the various groups. The correlations were higher for 
students from large city high schools than for students 
from small city high schools. The correlations for the 
groups of freshmen remained high even when achievement 
averaged higher or lower than predictions. The correlation 
coefficients, therefore, measured the agreement of rank 
order in achievement with predictions. The agreement of 
the actual level of achievement with predictions was deter- 
mined by means of two-way tables and scattergrams. 

The frequencies for predicted good, average, and poor 
over-achievers, normal achievers, and under-achievers 
were recorded in two-way classification tables. Analyses 
of predictions and achievement proceded with chi-square 
tests of significance. Men and women were found to be 
significantly alike in predictions. But there were signifi- 
cantly more over-achievers and normal achievers among 
women and significantly more under-achievers among men. 
Fifty-four per cent of the 200 women and 41 per cent of the 
145 men were normal achievers. There were significantly 
more predicted good achievers among students from 
large city high city high schools. Achievement measures 
for the freshman population remained almost constant for 
a decade, but a significant decrease in the average attained 
total quality points occurred with important changes in the 
general education program. : 

Test profiles were classified on basis of the eleva- 





tions and depressions of the ACE and Reading total scores 
with respect to the percentile level of the Iowa total score. 
The test profiles that were shallow yielded more normal 
achievers while the profiles with depth yielded more over- 
achievers and under-achievers. 

The study demonstrated that scores from standardized 
tests have validity for predictive purposes in a Negro 
college. Further research with test profiles may provide 
clues for discovering under-developed potentials among 
low ranking students. 187 pages. $2.45. Mic 57-4040 


THE SOCIAL ACCEPTANCE 
OF GIFTED STUDENTS 


(Publication No. 23,178) 


Kenneth Alfred Martyn, Ed.D. 
Stanford University, 1957 


The Problem 


The gap in knowledge of the social acceptance of gifted 
students to which this study has attempted to make a 
contribution is, “What is the social acceptance of gifted 
students (defined as IQ above 140) when rated by their 
peers?” On the basis of the survey of related studies, 
this hypothesis was set up: Gifted students are more 
highly accepted than their classmates. 





The Research Design 





For this study, gifted student is defined as one with an 
IQ above 140 on the Stanford-Binet Intelligence Scale or 
above 130 on the Wechsler-Bellevue Intelligence Scale. 
Social acceptance is defined as the degree to which the 
student’s classmates choose to have him included in their 
group or class. This acceptance was determined by the 
student’s T score, derived from his rank on Cunningham’s 
Classroom Social Distance Scale. The classmates, or 
peer group, are defined as those students in grades four 
through twelve in whose classes there are one or more 
identified gifted students. 


The Results 


The Classroom Social Distance Scale was administered 
to 3,001 students in the Palo Alto, California elementary, 
junior high, and senior high schools. Three hundred fifty- 
four of these students had been identified as gifted by the 
Psychological Services Office of the school district. 

The mean social acceptance score (51.6) for the gifted 
students was significantly higher than the mean social 
acceptance score (50.0) for their classmates (P< .005). 

These data were analyzed separately by elementary 
school, junior high school, and senior high school levels. 
At the elementary school level, the mean acceptance score 
(52.4) for the 220 gifted students was. significantly higher 
than the mean acceptance score (49.9) for their 1670 class- 
mates (P < .005). At the junior high school level, the 
mean acceptance score (49.6) for the 91 gifted students 
was not significantly different from the mean acceptance 
score (50.2) for their 486 classmates (P> .05). At the 
senior high school level, the mean acceptance score (51.9) 
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for the 43 gifted students was not significantly higher than 
the mean acceptance score (50.0) for their 491 classmates 
(P > .05). 


Conclusions 





When rated by their peers, the fited students (defined as 

IQ above 140) are rated in social acceptance as high, or 
higher than their classmates. 
i At least two cautions must be taken in drawing conclu- 

sions from this study. First, population data indicate that 
the social and economic characteristics of Palo Alto are 
not typical of communities throughout the country. A 
similar study in a different community setting could pro- 
duce different results. Second, if the definition of gifted 
were to be changed and limited to students with IQ’s of 
180 and above, for instance, the results might also be 
different. 82 pages. $2.00. Mic 57-4041 


VISUAL ARTS: PSYCHOLOGICAL IMPLICATIONS 
OF INDIVIDUAL DIFFERENCES IN 
THE *‘PERCEPTION-DELINEATION” PROCESS 


(Publication No. 23,177) 


June King McFee, Ed.D. 
Stanford University, 1957 


THE PROBLEM 


This study is concerned with the problem of communi- 
cation between the fields of art education on the one hand, 
and educational psychology and anthropology on the other. 
Art educators have apparently made little use of the 
experimental data that have explored individual differences 
and their ranges. Development of modal differences in 
children’s art expression has been emphasized. 


THE PURPOSE 


The purpose of the dissertation was to examine theories 
used by art educators in terms of psychological and cul- 
tural anthropological findings. The research was organized 
within the area of “perception-delineation”: (1) to gain 
further understanding of that process, (2) to identify 
points of individual variability, and (3) to serve as a 
basis for analyzing existing theories of children’s behavior 
in art. 

The following theories and postulated variables in 
children’s art were examined in the dissertation: (1) naive 
realism is based on the assumption that individuals “see” 
identically, but that motor skills and training are the | 
reasons for differences in drawing; (2) the intellectualist 
theory based on Goodenough’s research identifies knowl- 
edge as the chief variable in what a child draws; 

(3) Arnheim postulates a theory of child art in which the 
basic variable is the degree of differentiation the child 

has achieved -- the “child draws what he sees”; (4) Lowen- 
feld has postulated the theory of the “haptic and visual” 

as differences in seeing and drawing behavior; (5) several 
theorists have posited theories of age-based development 
in art. 























RESEARCH PROCEDURE 


The theory of “perception-delineation” was evolved by 
utilizing the contributions of Bruner and Postman, Attneave, 
Vernon and Arnheim. Lewin, Bateson and Whorf’s theories 
were also examined. The “perception-delineation” theory 
is a four stage construct of the “seeing and depicting” 
process within which points of individual variability may 
be identified. The stages are: 

1. The pre-stimulus organization of the subject in- 
cluding physical factors, stages of development, motivation 
and need, acquired response sets (i.e., habits of space 
orientation, flexibility-rigidity, established schemata 
and linguistic systems, and cultural value systems). 

2. The environmental variables, as experienced by 
the subject, including the physical qualities of the stimulus, 
the time exposure, conditions of threat and non-threat to 
the subject, success or failure and social consequences. 

3. The post-stimulus organization, including both the 
process of abstracting and organizing stimuli; and intelli- 
gence, experience and development as related to differ- 
entiating ability. 

4. The post-stimulus delineation in which symbols 
are invested or borrowed to communicate the organization 
of stimuli in terms of stages 1, 2, and 3. 

Researches in psychology and anthropology were 
selected if they were found to (1) study individual differ- 
ences in the “perception-delineation” process, (2) have 














sound experimental design or descriptive analysis, and 


(3) were related to school age children and youth. Studies 
were organized into related areas, summaries made and 
implications drawn for art education practice. 


CONCLUSIONS 


The “perception-delineation” theory of behavior in art 
was generally supported by the research. The other 
theories on art activity were analyzed in terms of this 
research. The following conclusions were reached: 

1. “Naive realism” was rejected as an over-simplified 
basis for explaining child art, since perceptual as well as 
motor variables were identified as influential. 

2. What a child knows and the degree he is able to 
differentiate were found to be contributing factors. 

3. The theory of the “haptic and visual” child was 
supported somewhat by the research, but the individual 
differences involved appear to be more complex than the 
theory allows. 

4. Age-based theories of development in art appeared 
to be too simple, leaving out factors such as learned 
response sets, intelligence and cultural variables, which 
appear to be in operation in children’s behavior in art. 

Implications arising from the research for use in 
curriculum planning and practice in art education are 
summarized. 301 pages. $3.90. Mic 57-4042 
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A COMPARATIVE STUDY OF THE VALUES OF 
TEACHERS, STUDENTS OF EDUCATION, AND 
OTHER UNIVERSITY STUDENTS IN PUERTO RICO 


(Publication No. 23,018) 


Ramon Ramirez-Lopez, Ed.D. 
The University of Texas, 1957 


Supervisor: Dr. H. T. Manuel 


This study describes and compares the values of teach- 
ers, students of education, and other university students 
in Puerto Rico. It is based on a special translation of the 
Allport- Vernon-Lindzey Study of Values administered to 
160 experienced public school teachers, 283 freshmen 
education students, 113 senior education students, and 
183 university freshmen with no expressed professional 
choice. | 

The literature shows an increasing interest in values 
and a need for studying the values of occupational groups, 
particularly of teachers. The study was handicapped, 
however, by the fact that there were in Puerto Rico no 
studies of a similar nature to build upon, and by the usual 
belief that values are subtle and difficult to lay bare for 
investigation. The study is a contribution to psychological 
theory in that it presents evidence on certain hypotheses 
concerning the personality of teachers. It is a practical 
study in that it represents an effort of find measures of 
values which might be used in vocational guidance. 

The Allport-Vernon-Lindzey Study of Values was 
employed in this study because of its high degree of 
reliability (mean reliability coefficient .82) and validity, 
its availability, scientific standing, and fitness for a 
college population. The test was validated for this study 
by the “known-group validation method” with a group of 
prominent Puerto Ricans well known in the different value 
fields. It is designed to measure the relative values in 
six basic areas--theoretical, economic, aesthetic, social, 
political, and religious, as suggested by Spranger. The 
theoretical personality is characterized by the urge to 
acquire knowledge; the economic, by interest in the prac- 
tical things of life; the aesthetic, by the love of beauty; 
the social, by the need to serve others; the political, by 
a great interest in power; and the religious, by the mys- 
tical comprehension of the cosmos. 

The existence of significant differences between the 
scores of men and women required treating the sexes 
separately when describing and comparing the groups 
selected for study. The description and comparison was 
based on (1) the mean scores in the six value areas, and 
(2) the frequency of “simplified profiles” based upon high, 
average, and low scores in the individual patterns. Rank 
difference correlations were calculated between the 
different groups both of the basis of the mean scores and 
the simplified profiles. , 

The value hierachies of the groups show that theoretical 
and social values lead the hierarchy for teachers, educa- 
tion freshmen, and education seniors; and that theoretical, 
religious, and social values are dominant for the university 
freshmen. Likewise the political and aesthetic are the 
lowest values in the hierarchies of almost all the groups, 
the religious and economic falling in the middle range. 

The cumulative differences between the means show 
that the teachers are more like the students who are 
preparing for that occupation than are the students enrolled 











in general courses. Teachers are more moved by theo- 
retical, economic, and social values than are students 
with no expressed professional choice. The percentage 
of teachers and education freshmen having high theoretical 
and social values is generally higher than the percentage 
of other university students having high values in those 
same areas. The correlations based on the rank order 
of the mean scores and also on the rank order of the 
percentages of patterns with high value loadin; show that 
(1) the pattern of values of the teachers is more like the 
pattern of values of the education students than it is like 
the pattern of values of the freshmen students with no 
expressed professional choice, and (2) the pattern of 
education freshmen is least like the pattern of freshmen 
in general courses. There is evidence also of a possible 
cultural determining factor in the values of the Puerto 
Rican groups. 

Within the limitations of the study the hypotheses seem 
to be sustained (1) that teachers as an occupational group 
have certain common values, (2) that students who are 
preparing for teaching have similar values, and (3) that 
teachers and students in preparation for that occupation 
have values that are different in some respects from the 
values of students in general. There are, however, wide 
individual differences in the patterns of values of every 
group, and the resulting group patterns may be described 
as weak. 

It is hoped that the findings of this study will reveal to 
Puerto Rican scholars the need to continue similar 
research projects, and will give future researchers some 
ground upon which to stand when attempting value study. 

It is hoped, also, that the findings will open the door to the 
study of related topics, and serve as a frame of reference 
when attempting to resolve problems concerning teachers 
and future teachers in Puerto Rico. 

242 pages. $3.15. Mic 57-4043 


THE PROGNOSTIC VALUE OF ADMISSIONS 
PROCEDURES IN A STATE TEACHERS COLLEGE 


(Publication No. 23,119) 


Ellen Marie Shea, Ph.D. 
The University of Connecticut, 1957 


Statement of the problem: It was the purpose of this 
investigation to study the prognostic values of the admis- 
sions procedures and instruments currently in use at the 
State Teachers College at Bridgewater, Massachusetts 
and on the basis of these findings to suggest revisions in 
the admissions policies. 

The students studied were the freshman classes for 
the years 1950-1955, when the first large enrollments 
to our teachers colleges precipitated the problem of 
selecting the best candidates for the teaching profession. 

Procedure: To test the hypothesis that revised admis- 
sions procedures may prevent many failures and drop- 
outs in a teaching college the following steps were taken. 








1. Correlations were computed between the scores 
of the entrance examinations and the first and second . 
semester Q.P.R.’s. 
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2. Percentages were computed from the college year to ask the failing students to withdraw should be 
admissions data to show what per cent of the failing continued. 
students had been recommended by their high school 
principal and graduated in the upper quarter of their 
class. A follow-up study indicated the final academic 
status of these students. 


. Admissions procedure at Bridgewater should request 
information concerning areas of personal data: intel- 
ligence quotient, attendance, family conflict problems, 
socialization problems, study habit problems and 
3. An investigation was made of the significance to financial, socio-economic and emotional problems. 

success or failure of personal or socio-economic This information should be supplied by a person who 

problems listed in students’ high school cumulative can accurately interpret the material in a cumulative 
records. Fifty-one failing students were matched with folder. 

fifty-one successful students. They were selected from 

twenty-two towns and cities in eastern Massachusetts. 

Visits were made to those high schools and the relation- 

ship between success and failure and personal and 

socio-economic data recorded in high school cumulative 
folders was studied by means of the chi-square tech- 
nique. A replication of this part of the study was made 
with twenty-two matched pairs of students. 


. Members of the teachers college staff and high school 
personnel should meet two or three times a year to 
discuss common problems in the articulation of high 
schools and teachers colleges. 

129 pages. $2.00. Mic 57-4044 


4, Questionnaires were administered to the freshman 
women of the Class of 1958 concerning problems of THE RELATIONSHIP BETWEEN PERSONALITY 
college adjustment. ANXIETY AND SELECTED 


5. A School and College Day was held at which repre- PROBLEM SOLVING PROCESSES 
sentatives of thirty-six high schools met with college (Publication No. 23,391) 
students, and faculty members for a day of individual 
interviews, group discussions and orientation meetings. Y aaele af + seg mm 

3 


Results: The Pearson coefficient correlations computed 
between the A.C.E. Psychological Examination scores and The purpose of this study was to determine the relation- 
Q.P.R.’s range from .03 to .39 for the first semester and ship between personality anxiety and two selected problem- 
from .07 to .41 for the second semester. The correlations solving processes. 
between the Cooperative English Examination scores and The Illinois Personality Inventory Test of the Ability 
the Q.P.R.’s ranged from .24 to .59 for the first semester to Judge Interpretations of Data (I, in non-emotionally- 
and from .31 to .58 for the second semester. toned contexts, and II, in emotionally-toned contexts) was 

Results of the study of admissions data indicated that chosen as a measure of problem-solving ability. 92 
high school marks and class standing predict success undergraduate students at Jackson Junior College, Jackson, 
more accuately than the principal’s recommendation. Michigan, and University of Illinois, Urbana, Illinois and 
About one-third of the failing students repeated the work 105 seniors at Jackson High School, Jackson, Michigan, 
and continued in college. Half of them were asked to with- served as subjects. 
draw, and the remaining group withdrew voluntarily. The results of the investigation indicate that: 

The first survey of cumulative records in twenty-two 
high schools revealed that eight areas of personal or 


socio-economic adjustment proved to be significant to with personality anxiety. This relationship becomes 


college success at the .05 level. A replication of this asp ; 
investigation confirmed the results. 1, a however, when intelligence is par- 


Questionnaires administered to the freshman women 
concerning problems of college adjustment revealed that Evaluated curvilinearly, both emotionally and non- 
the following problems are most serious: biology, study emotionally toned problem-solving is negatively 
habits, personality conflicts with teachers, commuting, associated with personality anxiety. It is not 
English composition, social adjustment, finances, and possible to partial intelligence out of these relation- 
poor academic preparation. ships. On logical grounds, however, it seems 
reasonable to postulate that controlling for intelli- 
gence would not reduce the obtained curvilinear 
. The data indicate that the score on a general achieve- relationships below the level of statistical signifi- 

ment test in English appears to be a better prediction cance. 


de soa hs ganas than a score on a general 3) Anxiety is most closely related (negatively) to the 
‘ technical skills (inferences from data) and the 
. The admissions blanks should include the principal’s values (recognition of opinions and values un- 
recommendation but it should be interpreted in light supported by data) subtests of the problem-solving 
of the high school grades and class standing, both test. 
of which, at Bridgewater, seem to be more accurate 
prognostic measures. The class standing not presently 
requested on the admissions blank should be added. 
The present custom of waiting until the end of the 


1) Evaluated linearly, problem-solving ability in 
emotionally toned contexts is negatively correlated 


Conclusions: 





4) Anxiety ridden individuals tend to make errors in 
a cautious rather than in a “beyond data” fashion, 
when confronted with problem-solving tasks in an 
emotionally-toned context. This tendency was not 
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found when the problems were presented in non- 
emotionally-toned contexts. 


High anxiety subjects respond less accurately than 
low anxiety subjects to problems containing value 
statements when the problems are presented in an 
emotionally-toned context. This relationship was 
not found when the problems were presented in a 
non-emotionally-toned context. 


6) A significant relationship prevails between the 
anxiety test results and scores on a “brain-teaser” 
type of problem-solving test. This relationship is 
curvilinear, negative, and similar to the relationship 
between the anxiety measure and the Critical Think- 
ing Test, part II. 


Anxious persons in our population do not tend to be 
prejudiced against minority groups, but do tend to 
be prejudiced in favor of them. 

79 pages. $2.00. Mic 57-4045 


AN EXPLORATORY STUDY OF KINDERGARTEN 
CHILDREN’S PERCEPTION OF 
THEIR ADJUSTMENT TO SCHOOL 


(Publication No. 21,930) 


Elfleda Sprague, Ph.D. 
Syracuse University, 1955 


This exploratory study of a total kindergarten class 
(29 children) in a public school was undertaken to study the 
child’s verbalized perception of his adjustment to school 
as measured by a structured interview and the relationship 
of that perception to his adjustment as determined by the 
teacher, the mother, and as evaluated by psychological 
tests. 

A structured interview, composed of questions drawn 
from daily kindergarten activities was devised to ascertain 
the child’s verbalized perception of his adjustment to 
school. This was supplemented by more established 
methods of learning about the child’s adjustment--the 
Vineland Social Maturity Scale, administered in interview 
with the mother; the Haggerty-Olson-Wickman Behavior 
Rating Schedule, scored by the teacher; and psychological 
tests administered by the investigator. The case study 
method with careful synthesis of the total body of data was 
used to provide the means for comparing the various 
perceptions of the child’s adjustment. 

When the data on all children were treated statistically, 
it was found that there was no significant correlation be- 
tween the children’s verbalized perception of themselves 
and the perception of their adjustment held by the teacher, 
the mother, and as evaluated by psychological tests. A 
significant difference was found between the perception of 
adjustment to school of those children with higher perform- 
ance ability and the teacher’s perception of their adjust- 
ment and their mothers’ perception of their social matu- 
rity, but there was no significant difference between the 
perception of these two groups as measured by the struc- 
tured interview and as determined by projective test data 
(Rorschach). However, the case study information includ- 
ing the child’s anecdotal comments and those of the mother 
would indicate that there is a closer relationship than 





statistics suggest between the child’s and the mother’s 
perception when the children are considered individually. 
The study through qualitative behavioral analysis revealed 
the kinds of behaviors which allow children to give a 
perception of self more nearly in accord with that of the 
teacher. 

The dissertation includes full case studies of ten chil- 
dren and partial case studies for the other nineteen. 

345 pages. $4.45. Mic 57-4046 


A STUDY OF LOUISIANA SCHOOL DROP-OUTS 
WHO RECEIVED HIGH SCHOOL DIPLOMAS 
OR EQUIVALENCY CERTIFICATES BY MEANS 
OF THE GENERAL EDUCATIONAL 
DEVELOPMENT TESTS: (1955-1956) 


(Publication No. 21,995) 


Ralph Athen Tesseneer, Jr., Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Russell E. Helmick 


The purpose of this study was to analyze a group of 
Louisiana students who dropped out of school, and later 
took the Tests of General Educational Development for 
high school equivalency certificates or high school diplo- 
mas. It was believed that common characteristics could 
be found by a study of high school dropouts who have 
shown their potential ability to graduate by passing these 
tests. 

The data were limited to an investigation of: a. char- 
acteristics of the population studied; b. factors influencing 
the dropout to leave school; c. the dropout and school 
activities; d. the dropout and his job; and e. the dropout’s 
performance on the Tests of General Educational Develop- 
ment. } 

Questionnaires were mailed to three thousand dropouts 
who had successfully passed the General Educational 
Development Tests. These formed the principal source 
of data. Identical questionnaires administered to 205 high 
school graduates supplied additional data which were used 
for purposes of comparison. 

The following conclusions were reached: 

The average age at which dropouts left school was 
sixteen years. There were approximately two-thirds more 
male subjects than females. Eighty-two per cent of the 
dropouts were married at the time they took the tests. 

The subjects were 91.2% white and 8.7% Negro. They 
were from families with an average of two older and two 
younger siblings. Almost one-third of the subjects were 
from broken homes. Fifteen per cent more dropouts than 
high school graduates were from broken homes. 

Dropouts completed an average of approximately nine 
grades of school. The dropout group was retarded an 
average of 2.5 grades. They did not change schools more 
frequently than high school graduates. 

The principal reasons male dropouts gave for leaving 
school were: (1) the need for more money; (2) the desire 
for a job; (3) entrance into military service. The majority 
of females left because of (1) marriage, or (2) the 
families’ need for financial help. 

Dropouts felt that they would have been encouraged to 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2506 EDUCATION 





stay in school had they received more help in choosing 
subjects and more specific training for specific vocations. 

Approximately one-fourth of all dropouts, and of the 
high school graduate females, felt that extracurricular 
activities had some influence on keeping them in school. 
Approximately one-fifth of the high school graduate males 
felt this to be true. Three-fourths of the dropouts who 
attended high school never held an office in a class organi- 
zation; whereas, only one-fourth of the high school gradu- 
ates had held no office. 

The majority of males and employed females were 
employed at skilled and semi-skilled trades, receiving low- 
to-average wages. The average dropout had not changed 
jobs frequently but the majority were not satisfied with 
their present job. 

The principal reasons of dropouts for taking the Tests 
of General Educational Development, in order of impor- 
tance, were: (1) to get a job, (2) to perform the job better, 
(3) for entrance into college, (4) to receive people’s respect 
and (5) to obtain a job promotion. 

There are several things that can be done to see that 
the dropout problem decreases with the succeeding years. 

Of help in spotting early problems would be a system of 
cumulative records on each pupil. As the student proceeds 
into the upper grades other methods may also be used: en- 
largement of curriculum to meet the needs of potential drop- 
outs; organization of activities in which all students have 
an opportunity to succeed; guidance services; placement of 
potential dropouts in part-time, high-school-accredited 
jobs; and, teacher interest. However, any program at- 
‘tempting to solve the dropout problem must be approached 
on an individual basis. 196 pages. $2.55. Mic 57-4047 


RELATIONSHIP OF SELECTED 
STUDENT CHARACTERISTICS TO 
THE ABILITY TO THINK CRITICALLY 
CONCERNING HUMAN RELATIONS 


(Publication No. 23,662) 


John Calvin Woodward, Ph.D. 
The University of Nebraska, 1957 


Adviser: Charles O. Neidt. 


The major purposes of this study was to determine the 
relationship of certain selected factors or characteristics 
possessed by University of Nebraska Juniors to their 
ability to think critically concerning human relations. To 
accomplish this task it was found necessary to construct a 
test suitable for measuring this ability. 

The subjects selected for the major part of this in- 
vestigation were 400 junior students at the University of 
Nebraska. 

The subjects were divided into the following categories 
for analysis: sex, rural-urban residence, college matric- 
ulation, social science major by college, natural science 
major by college, socio-economic status, over and under- 
achievers, religious preference, fine arts majors, and 
veteran status. 

The validity of the final form of the Test of Critical 
Thinking Concerning Human Relations was established 
through logical and empirical means. The test was con- 
structed on a logical basis, and the arguments were 
“keyed” by using twenty-two Ph.D. psychologists chosen 
on the basis of their training in the field of human relations 
and logical reasoning. 





Empirical evidence for a cross validation of the key 
was furnished through the testing of 36 elected campus 
student leaders, and 21 persons successfully employed 
in personnel work for industry. In both cases the means 
of these groups were found to be significantly higher than 
the means of the general junior population. 

The reliability of the test was established by two meth- 
ods. .The split half method using the Spearman-Brown 
formula for estimating the total test reliability yielded a 
reliability coefficient of .5082. The test-retest reliability 
coefficient was found to be .5643. 

Findings: 


1. Relationship between A.C.E. L scores and Test of 
Critical Thinking scores is low, correlation coefficient 
equals .1658, but is significant. 


2. There are no significant differences between the two 
sexes in regard to Test of Critical Thinking scores. 


3. There are no significant differences between Test of 
Critical Thinking scores for subjects from rural and 
from urban residences. 


4. There are significant differences among Test of 
Critical Thinking means for students classified by 
college matriculation. 


5. There are significant differences among Test of 
Critical Thinking mean scores for students classified 
by social science major and college. 


6. There are significant differences among Test of 
Critical Thinking scores of students classified by 
natural science major and college. 


7. Differences in Test of Critical Thinking means for 
students classified by socio-economic status are not 
significant. 


8. Test of Critical Thinking score differences found 
among the various religious groups in this study are 
not significant. 


9, Fine arts major’s scores do not differ significantly 
from the general junior population on the Test of 
Critical Thinking. 


10. Veterans scores are significantly lower than non- 
veterans on the Test of Critical Thinking. 


11. A preliminary investigation reveals that students 
gain significantly on scores on the Test of Critical 
Thinking after a course in beginning educational 
psychology, whereas logic students, and human relations 
in business administration students did not gain in this 
respect. 


12. The predictive effectiveness of the Test of Critical 
Thinking and A.C.E. L scores combined in predicting 
college achievement is significant beyond the 1% level. 


13. The correlation coefficients between achievement 
and the Test of Critical Thinking and A.C.E. L scores 
taken separately are significant beyond the 1% level. 


14. The loss due to the elimination of either the Test 
of Critical Thinking or A.C.E. L scores from the 
achievement predictive scheme is highly significant. 


15. The mean scores of graduate students on the Test 
of Critical Thinking are not significantly different from 
the mean scores of the general junior population. 

134 pages. $2.00. Mic 57-4048 
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THE INFLUENCE OF NATIONAL INCLUSIVE 
PROFESSIONAL ASSOCIATIONS ON THE PROGRAM 
OF PROFESSIONAL PREPARATION 
IN TEACHER EDUCATION 


(Publication No. 23,168) 


James Herbert Albertson, Ed.D. 
Stanford University, 1957 


Statement of the Problem 





This study is concerned with the influence of the organ- 
ized profession on the program of professional preparation 
in teacher education. The extent to which the national 
inclusive professional associations have assumed responsi- 
bility in improving professional education has been exam- 
ined in the light of: what the influence of these associations 
has been, how this influence has been manifested, and what 
means the associations have used in influencing the pro- 
gram. 


Hypothesis 





The hypothesis raised by this study, and subsequently 
tested, is stated as follows: The program of professional 
preparation in teacher education has been influenced by the 
work of the national inclusive professional associations as 
they have contributed to the development and support of 
that program. 

















Methodology 





This study utilized the topical organization of data, 
within the historical method. Data concerning the national 
inclusive professional associations (the National Education 
Association and its departments, commissions, and com- 
mittees that have been delegated the responsibility of con- 
cern for the over-all program of professional preparation) 
and the program of professional preparation in teacher 
education have been gathered from the proceedings and 
addresses of the national association, publications spon- 
sored by the association, annual reports, books and arti- 
cles written by scholars in the field, and histories con- 
cerned with the national association and teacher education. 
The study covers the period from 1857 when the NEA was 
established to 1957, when this study was completed. 

The criteria of influence is based upon an operational 
definition of influence, namely, that an association might 
(and as this study indicates, does) influence a program of 
preparation by: 











1. Providing a “clearing-house” by which members 
can meet together, share common problems, identify and 
discuss issues that relate to their professional concern, 
and share possible solutions to professional matters. 


2. Instituting research, including surveys and other 
studies of practices in the program of professional 
preparation. 


3. Defining common professional goals both general 


- and specific, developing policies, and assigning to com- 


mittees, commissions, and other groups, the responsibility 
for achieving and implementing such goals and policies. 


4. Defining standards for various areas of professional 
concern. 


0. Establishing commissions and other agencies to 
enforce such standards. 


Resume of Findings 





Between 1857 and 1957, the influence of the National 
Education Association has been manifested, in teacher 
education, by the association’s concern with a number of 
issues that have been a part of the program of professional 
preparation. In each instance, by means of applying any or 
all of the criteria of the definition of influence, as stated 
above, the influence of the association has been identified. 
These issues include: purpose of normal schools, teachers 
colleges, and teacher education; the professional and the 








academic course work in the teacher education curriculum 





and the evolving concept of the professional school; curric- 





ular content, including courses in the professional curric- 





ulum, and the role of the practice school; what institutions 





should prepare teachers; the professional preparation of 





teachers for the secondary schools (as a separate issue); 








and standards for teacher education. 

In its concern for each of these issues, the National 
Education Association has made a contribution to the con- 
cept of an emerging professional school and to the profes- 
sional quality of the program of preparation. This profes- 
sionalization of the field is clearly evident, for example, 
in the attempt to define purposes for teacher education, 
modifications and changes in the organization of the profes- 
sional curriculum and the support of five-year programs, 
the “competency” approach to curriculum planning, an 
attempt to define outcomes desired from student teaching 
experiences, and the development of functional standards 
for accreditation of teacher education institutions. The 
identification of teacher education as professional educa- 
tion has given a common direction to its contributions on 
all issues. 295 pages. $3.80. Mic 57-4049 





A SEMANTIC APPROACH TO THE 
TEACHING OF NEWSPAPER READING 
IN THE HIGH SCHOOL 


(Publication No. 23,292) 


Theodore Benjamin Almy, Ed.D. 
University of Illinois, 1957 


The purpose of this study is twofold: first, to select 
for discussion and for application to newspaper readership 
certain semantic principles; second, to ascertain the re- 
sults of a program of instruction in reading the newspaper 
based upon those semantic principles. 
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Extensional meaning, intensional meaning, denotation, 
designation, connotation, multiple meanings, contexts, 
affective language, and metaphor are the semantic consid- 
erations selected for discussion and for application to 
newspaper readership. 

An instructional unit in newspaper reading was designed 
which has two major objectives: one, to provide students 
with an understanding of the semantic principles discussed; 
two, to give students instruction and practice in applying 
these principles to the actual reading of newspapers. 

Expository materials and a series of problems in news- 
paper reading were developed and presented to an experi- 
mental group of 72 tenth grade students. This instructional 
unit extended through 20 daily class periods of 55 minutes 
each. The students’ reactions and responses to the mate- 
rials and to the methods of instruction were observed and 
recorded. 

A second group of 20 tenth grade students from the 
same high school received no instruction in newspaper 
reading and served as a control group. Twenty members 
of the experimental group were matched with the members 
of the control group on the basis of grade equivalent scores 
achieved on the Iowa Silent Reading Test, New Edition, 
Elementary Test, Form Am (Revised), which had been 
administered to both groups previous to the study. 

Since no standardized test of newspaper reading ability 
was available in 1955-1956, Reading the Newspaper, an 
informal test of fifty multiple choice and alternate-response 
items, was devised. The reliability of the informal test, as 
estimated by means of the split-half technique and cor- 
rected by the Spearman - Brown Prophecy Formula,.is .66. 

At the conclusion of the period of instruction, the in- 
formal test was administered to the twenty matched pairs. 
The mean score of the experimental group on the test was 
greater than the mean score of the control group, and the 
difference between the means was found to be statistically 
significant at the 1% level. 

It was assumed that some of the skills involved in 
critical newspaper reading are similar to those involved 
in certain aspects of critical thinking. To investigate this 
assumption, the Watson-Glaser Critical Thinking Appraisal, 
Form Am was administered to the 1e matched pairs. The 
mean score of the experimental group was greater than 
that of the control group, but the difference between the 
means was not statistically significant. 

The correlation coefficient of the scores achieved on 
the Watson-Glaser and on the informal test is .616, and 
the standard error obtained is .098. 

Among the conclusions are these: 1. The instructional 
approach used in this study stimulated students’ interest 
in newspaper reading, but its lasting effect upon this inter- 
est is not known. 2. The ability to achieve on the informal 
test, Re The Newspaper, is positively related to the 
ability to achieve on the Watson-Glaser Critical Thinking 
Appraisal. 3. The results. ts: obtained indicate that the 
experimental group significantly exceeded the control 
group in its achievement on the informal test, Reading The 
Newspaper. 4. Those students who gave evidence of under- 
standing the semantic principles studied indicated by their 
selection of illustrations of those principles from the 
pages of daily newspapers that they had learned to apply 
those principles to actual newspaper reading. 

150 pages. $2.00. Mic 57-4050 























THE PROBLEMS OF BEGINNING TEACHERS 
AND THEIR IMPLICATIONS 
FOR TEACHER DEVELOPMENT 


(Publication No. 21,772) 


Bertha Mary Bellis, Ph.D. 
Northwestern University, 1939 
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RELATIONSHIP OF TEACHERS’ . 
PERSONAL VALUES AND 
THEIR VERBAL BEHAVIOR 


(Publication No. 23,256) 
Blanche Lucile Bowie, Ed.D. 
University of Maryland, 1957 


Supervisor: Professor H. Gerthon Morgan 


Purpose 





The purpose of this study was to investigate the rela- 
tionship between the personal values of elementary school 
teachers and their verbal behavior in the classroom. The 
objectives of the investigation were: (1) to classify and 
describe the role-taking processes and ideational content 
of the verbal language teachers use to influence the be- 
havior of pupils, and (2) to compare these aspects of the 
verbal statements with the teachers’ value systems. 


Procedure 








The sample, composed of twenty-five Negro and twenty- 
five white teachers, was selected randomly from the total 
population of one hundred-twenty-eight elementary school 
teachers in a rural county school system. 

The procedure for collecting data consisted of: (1) a 
series of three one-half hour classroom observation 
periods during which time the investigator recorded, in 
writing, all statements made by the teachers, and (2) ad- 
ministration of the Allport-Vernon-Lindzey Study of Values 
scale to each teacher. 

A framework for classifying teachers’ statements was 
devised and its reliability tested for this study. The clas- 
sification scheme provided for the simultaneous categori- 
zation of teachers’ statements according to role-taking 
processes (feeling tone) and content categories (idea ex- 
pressed). The frequency of occurrence of teachers’ state- 
ments was tabulated for each role-taking process (Sup- 
portive; Instructive; Non-Supportive; Problem Solving) 
and for each content category (Subject Matter; Standards 
of Achievement; School Rules and Regulations; Social 
Expectations). 

The results of the Study-of Values scale presented a 
profile of six value scores for each teacher. The D meas- 
ure of profile similarity was computed for all possible 
pairs of teachers and cluster analysis of the resulting 
matrix produced five distinct groups. Each of the five 
groups was defined either by a high Theoretical, Religious, 
Social, Political, or Economic value pattern. The average 
D within and between groups was computed to determine 
the homogeneity and relative independence of each of the 
five groups. 
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Chi square was used to test the significance of the 
differential in response of the five groups relative to each 
of the role-taking processes and each of the content cate- 
gories. The .05 level of significance was chosen to test 
all data. 


Findings 

The basic hypothesis of this study was: There is a 
relationship between teachers’ verbal behavior and their 
value systems. Three of the five specific or sub-hypothe- 
ses, stated in terms of the value scale used, were supported 
by the data: 

Teachers with a high Religious value pattern tended to 
make more supportive statements than teachers with a 
high Political value pattern. 

Conversely, teachers with a high Political value pattern 
tended to make more non-supportive statements than teach- 
ers with a high Religious value pattern. 

Teachers with a high Social value pattern tended to 
emphasize social expectations to a greater degree than 
teachers with a high Political value pattern. 

One sub-hypothesis which was not supported by the data 
presented this finding: 

Teachers with a high Economic value pattern did not 
tend to emphasize school rules and regulations to agreater 
extent than teachers with a high Social value pattern. 

The other sub-hypothesis stated: 

Teachers with a high Theoretical value pattern will 
tend to use the problem solving approach to assist pupils 
in the acquisition of subject matter and skills to a greater 
extent than teachers with a high Aesthetic value pattern. 
This hypothesis as constructed was not testable. 

The general conclusion which seemingly can be drawn 
from this study is: There are significant differences in 
verbal response among teachers having different value 
patterns. 125 pages. $2.00. Mic 57-4052 





THE LABORATORY IN GENERAL METHOD 
IN TEACHER EDUCATION 


(Publication No. 23,671) 


Mary Dodd Bradbury, Ph.D. 
The Ohio State University, 1952 


The professional program of the College of Education 
of the Ohio State University emphasizes the laboratory 
approach in teacher education. The present study was..an 
attempt to show how the hypothesis of that laboratory 
approach was tested in action during the school year, 1951- 
1952, in two general methods courses, Education 533 and 
Education 534, entitled “The Theory and Practices in 
Secondary School Teaching.” 


THE ORIGIN OF THE STUDY 

In carrying out the policy of the College of Education 
to provide laboratory experience for prospective teachers, 
the staff of Education 533 and Education 534 has continu- 
ously engaged in experimentation in laboratory methods 
since these courses were first required in the secondary 
curriculum in 1936. The writer joined this staff in 1949 
and taught continuously in both courses while she was a 
graduate student in education. Inthe three years of 





association with the staff, she took an active part in the 
invention and creation of laboratory procedures designed 
to introduce students to the general method of teaching. 

She was asked to take on as a dissertation the task of 
describing the experimentation being carried on in the 
laboratory and to get evaluations of the procedures used 
from the students and from the laboratory teachers. The 
purpose of the study was twofold: one, that the staff would 
benefit from the effort to put concepts, principles, and 
purposes into writing, and that an evaluation of their pro- 
cedures by the students would point the way to improve- 
ments in the course and would suggest other studies; and 
two, that such an account of this experimentation might 
make a contribution to teacher education. 


THE FORM OF THE STUDY 

The study was divided into three parts. In the first 
part, an attempt was made to state the concept of general 
method held by the staff, and to define the principles and 
purposes that served as guides to action. 

The second part was devoted to an analysis of the 
structure of the laboratory courses, Education 533 and 
Education 534, and a detailed description of specific pro- 
cedures used in conducting the courses. One chapter in 
this section gave a full account of the steps taken in set- 
ting up and carrying out the participation experience in 
Education 534. Another chapter reported the evaluation 
procedures used in the laboratory. Resources for learning 
were also described. 

- The third part gave the results of the student evaluation 
of the laboratory, the evaluation by the staff of the out- | 
comes for both students and the laboratory teachers, and 
recommendations for further studies. 


THE PROGRAM STUDIED 

Education 533 and Education 534 were and are require- 
ments in the professional sequence for students majoring 
in academic teaching fields in the general secondary- 
school curriculum, and were taken by most students during 
their sophomore or junior years. They dealt with materi- 
als and methods of instruction common to all academic 
areas of special interest, and, therefore, constituted an 
introduction to the special methods courses and to student 
teaching. The experiences, emphases, and relationships 
of these courses were designed specifically to help the 
prospective teachers measure their professional develop- 
ment in the factors of teaching competency designated by 
the College, and to assist them in taking the first steps 
toward student teaching. 

The courses were conducted on a laboratory basis in 
the sense that- they attempted to serve the needs of the 
prospective teachers to learn about the general methods 
of teaching, and to provide maturing professional experi- 
ences of educative value. 

The experiences in Education 533 included opportunity 
for each student to do some exploratory teaching in his 
peer group; to assist in planning the course with the in- 
structor and the other members of his group; to partici- 
pate in large and small group discussion; to evaluate his 
strengths and weaknesses for the teaching profession; to 
have his reading, writing, and speaking skills continuously 
evaluated by his instructor, and to receive remedial help 
in teaching deficiencies according to his needs. The sub- 
ject matter emphases in this first course were in the areas 
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of student-teacher planning, self-evaluation, learning, 
discipline, and guidance. 

In Education 534, each prospective teacher was given 
the experience of spending an hour on ten consecutive days 
to participate in the learning activities of a particular 
class in his major or minor field, under an experienced 
teacher in a public school of the Greater Columbus area. 
This participation experience included guided observation, 
helping the teacher with routine classroom duties, assist- 
ing individual pupils who were having difficulties, and 
toward the end of the two-week period, taking over the 
class for some actual teaching. 

The subject-matter emphases in Education 534 were in 
the areas of evaluation, curriculum, teaching as a profes- 
sion (relationships, organizations, ethics, and responsibil- 
ities), and participation in the public schools. 


The relationships in the two courses were quite similar. 





An informal atmosphere was maintained in the classroom. 
Students were encouraged to feel a sense of freedom and 
to express themselves freely. Continuous acceptance of 
each student was maintained by instructors. Each student 
was given the opportunity to know his instructor as a 
counselor and a guide by frequent face-to-face contacts in 
conferences, in committee work, and in planning for indi- 
vidual teaching experiences. In Education 534, some pro- 
fessional relationships were established through the par- 
ticipation experience in the public schools. 

The number of students in any section of these two 
courses was limited to thirty-two students. Classes met 
for a two-hour period on Tuesday through Friday through- 
out the quarter. The teaching staff consisted of one pro- 
fessor and four instructors who were working toward the 
degree of Doctor of Philosophy in Education. 


THE APPROACH USED IN MAKING THE STUDY 

The first two sections of the study resulted from close 
collaboration of the writer and the other laboratory teach- 
ers in weekly staff meetings and workshops during the 
school year of 1951-1952 under the guidance and direction 
of her advisory committee. 

The student evaluation of the laboratory was gained 
through a questionnaire constructed by the writer with the 
help of her colleagues and submitted to one hundred three 
students in Education 533 and 534 during the last week of 
the Spring Quarter, 1952. This questionnaire contained 
thirty-five items covering specific experiences, emphases, 
and relationships of the course. Its purpose was to deter- 
mine what the prospective teachers thought of the labora- 
tory, what aspects of it had value to them, what degree of 
value they assigned to specific features, and why particular 
experiences had or had not been helpful. 

Staff evaluation of the outcomes of the laboratory took 
place through the weekly staff meetings, the workshops, 
and specially planned evaluation sessions. 








THE FINDINGS 

The questionnaires were analyzed and the results 
grouped under three headings, experiences, emphases, and 
relationships in an effort to find out which aspects of the 
laboratory had most value to the students and which had 
least. 

1. Experiences--The areas of strengths in the labora- 
tory, according to the prospective teachers, lay in those 
conditions provided in the college classroom which gave 
them an opportunity to deal firsthand with the reality of 














teaching. The experiences they felt to be most valuable 
were exploratory teaching of peers, the two-week partici- 
pation experience in teaching in the public schools, the 
field trips, and the lesson planning. Students valued least 
the use of the Washburne Social Adjustment Inventory and 
the Mooney Problem Check List. 

2. Emphases--In the subject-matter areas of the 
course, the students placed the most value on the readings 
in evaluation and discipline. They rated least valuable the 
study of professional organizations, theories of learning, 
and teacher relationships. 

3. Relationships--Of the relationships fostered in the 
laboratory, the teacher condidates ranked the friendly 
class atmosphere highest. Another high ranking item in 
this area was the evaluative associations set up in the 
laboratory between the instructor and student, and the 
student and his peers. The low ranking item in this cate- 
gory was remedial help in teaching deficiencies. Only 
eighteen per cent indicated that they had received this. Of 
this number, forty-two per cent ranked this as having been 
of much value and forty-two per cent of some value. 

Staff evaluations revealed that the positive outcomes of 
the laboratory were many. Students exhibited some changes 
in behavior. They seemed to grow in their ability to work 
in groups and to relate themselves meaningfully to others. 
They participated more widely in group discussions, and 
shy withdrawn students tended to assume a more active 
role in class through the friendly atmosphere of the labora- 
tory. Students began to learn respect for their own think- 
ing and for the thinking of others. They became more 
receptive to ideas. They learned to listen more critically 
and intently, and to speak better and with greater self- 
confidence. Students gained a new understanding of the 
ways of democracy and of how it could be used in the 
classroom. They seemed to develop more positive atti- 
tudes toward teaching and a sense of professional pride. 

On the negative side, some students exhibited immature 
behavior because of the permissive atmosphere, and some 
made the instructors targets of aggression. Other individ- 
uals were not able to develop the self-direction needed and 
left the class with a sense of frustration and lack of 
achievement. A few persons lost patience with the group 
process because of the amount of time it took to get under- 
way and accomplish anything. 

The laboratory teachers felt that they had grown pro- 
fessionally as a result of their work in the laboratory. 
They gained new perceptions of the uniqueness of human 
personality. They became more understanding of young 
people and became more resourceful in finding ways to 
help them. They developed new insights into the use of 
group work for teaching and into the problems it presented 
also. They felt that through thinking, planning, and work- 
ing together they had made some progress toward making 
the structure of the laboratory functional in meeting stu- 
dents’ needs. 

The negative outcomes revealed by staff evaluation 
were that the laboratory brought out more student prob- 
lems than could be handled by the instructors, that they 
saw much behavioral evidence of student problems that 
they had not the time to investigate, that they faced the 
danger of making judgments about the prospective teach- 
ers on the basis of impression rather than on fact, and 
that when group rapport was high they lost a sense of 
objectivity. They felt that the laboratory teaching and 
counseling load was too heavy in combination with their 
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graduate work, and that perhaps the course was trying to 
do too much. 


THE CONCLUSIONS 

The findings gave substantial support to the hypothesis 
that the laboratory was a practical means of contributing 
to the education of prospective teachers. However, this 
study showed that there were many problems to be faced. 

1. Some students have difficulty in adjusting to the 
laboratory because it differs so in structure from their 
other classes. Solutions proposed to this problem are: 

a) search for new procedures of starting the laboratory so 
that students would become aware earlier of the purposes 
and objectives; b) a course outline that would facilitate 
better communication; and c) experimentation with new 
techniques of becoming acquainted with students earlier. 

The structure of the laboratory should be studied in the 
light of the evidence presented in this study, and proce- 
dures discarded which had little value to students. The 
use of class time should be studied thoroughly in order to 
free instructors for more counseling time for individuals 
who are having difficulty in adjustment or for working with 
small groups. In-service study by the instructors of the 
field of group guidance was recommended. 

2. A lack of understanding of the experimental value 
of the laboratory by the larger faculty of the College con- 
stitutes another problem. Definite plans should be made 
to communicate the objectives and purposes to all the 
faculty who are concerned with the education of secondary 
students through inviting faculty members to take part in 
weekly staff meetings and workshops, to observe in the 
classes, to raise questions, and to propose changes. 

3. The problem of providing more introductory teach- 
ing experiences for the students might be solved by dis- 
carding procedures considered to have little value by the 
students, thus making more hours available for exploratory 
teaching, and by extending use of small group work. 

4. The two-week participation experience in teaching 
in the public scholls should be extended to include a third 
week for those students who feel they would benefit from 
it. Suggestions for expanding and extending these pre- 
student teaching experiences might come from meetings of 
the laboratory staff with the Co-ordinator of Student Field 
Experience and with public school principals and teachers 


who indicated interest in setting up further field experience. 


0. Better ways of evaluating the pre-student teaching 
experiences might be brought about through meetings of the 
laboratory staff, some participating teachers, and students 
in the courses. More counseling time should be made 
available to students who want to talk over their teaching 
problems with the instructor. 

6. The whole area of evaluation and the many-sided 
problem of grading should be investigated through three 
proposed studies: a) the use of anecdotal records to ac- 
company the letter grade submitted to the College office; 
b) the advantages of giving two grades for the laboratory-- 
one for progress, and one for readiness for student teach- 
ing; and c) the advisability of giving a report of progress 
at the completion of Education 533 and a final letter grade 
to indicate readiness for student teaching upon the comple- 
tion of Education 534. 

7. The students placed little value on the use of the 
personality and problem inventories used. The staff has 
some evidence that such instruments are useful to them in 
identifying individuals who need help. This was especially 





true of the Washburne Social Adjustment Inventory. Care- 
fully controlled experimentation with this instrument should 
sive evidence of its value, point up ways of making better 
use of it or of discarding it. A second study should be set 
up to learn how to use existing instruments for predicting 
success in teaching and to develop new ones. 

8. A series of studies to determine the problems faced 
by student teachers is proposed in order that the labora- 
tory structure might be changed to help the students be- 
come more aware of these problems and more competent 
to meet them. Information for these studies could be 
gathered from student teachers on the job, from supervis- 
ing teachers, and from college supervisors. 

9. A follow-up study of students who had both labora- 
tory courses should be undertaken to determine what value 
laboratory procedures had been to them during student 
teaching. Observation of student teachers on the job; 
interviews with critic teachers, college supervisors, and 
students; and questionnaires should provide information 
that could be used by the staff in evaluating present prac- 
tices and in planning new laboratory experiences. 

10. Valuable suggestions for the improvement of the 
laboratory could be gained from a study of problems faced 
by teachers during their first year in the field. The study 
proposed should be limited to the secondary academic 
graduates of the College. Its purpose should be to discover 
generally how well the beginning teachers believed their 
professional education had equipped them to meet their 
problems, and specifically, what assistance, if any, the 
general-methods laboratory had given or could have given 
them. | 257 pages. $3.35. Mic 57-4053 
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AN APPRAISAL OF THE PREPARATION 
OF INDUSTRIAL EDUCATION SUPERVISORS IN 
OHIO COLLEGES FOR TEACHER EDUCATION 


(Publication No. 23,672) 


George Louis Brandon, Ph.D. 
The Ohio State University, 1952 


Purpose of the Study 

The purpose of the investigation was to analyze and 
appraise the preparation local industrial education super- 
visors receive in graduate industrial education courses in 
Ohio colleges for teacher education. 


Objectives of the Study 
The study proposed to achieve the following objectives: 


1. Determine the activities in which supervisors 
ought to be engaged in order to maintain pro- 
grams of industrial education in the local public 
secondary schools 


. Determine the activities in which supervisors 
are presently engaged on the local level 


Utilize the determined activities of supervisors 
as criteria for appraising supervisor prepara- 
tion in graduate industrial education courses 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 incnes, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2512 


EDUCATION 





Determining Activities Which Should Be Performed By 
Supervisors 

A Survey of the educational literature resulted in the 
formulation of a rough list of 386 functions of supervisors. 
The functions were tentatively grouped into five broad 
sections of (1) organization, (2) operation, (3) teacher 
preparation (of beginning trade teachers), (4) in-service 
education, and (5) group processes. The list of activities 
was ultimately reduced to comprise a check list of 114 
activities. | 

The check list was distributed to fifty national authori- 
ties in industrial education supervision in order to deter- 
mine the activities in which supervisors should be engaged 
and the relative values of the activities to the operation 
and maintenance of the local program of industrial educa- 
tion. Thirty-eight (76 per cent) of the check lists were 
returned with specialist judgment of the 114 activities and 
with suggestions for additional functions. On the basis of 
these judgments and suggestions, the following list of activ- 
ities made up a check list of functions (later distributed 
to twenty local supervisors in Ohio) which supervisors 
should perform: 

A. Organizational Supervisory Activities Which Should 
Be Performed 


1. Developing and implementing a philosophy of 
education 


. Inter-relating the purposes of the program with 
those of the school 


. Recommending overall policies which affect the 
program, its staff, and its students 


. Carrying out school policies, legal require- 
ments, and standards of local, state, and federal 


agencies and services 


. Becoming acquainted with the nature of the work 
and activities:of other school areas and depart- 
ments 


. Determining the program’s status and role in 
the organization and function of the total educa- 
tional program 


. Relating program activities and services with 
those of other departments of the school 


. Informing the general school staff of the pro- 
gram’s status, progress, problems, and needs. 


. Defining working relationships of the program 
staff with the personnel, services, and resources 
of the school 


Clarifying channels of communication and lines 
of authority among program personnel 


. Determining the duties and qualifications of each 
staff position 


. Determining salary schedules and equivalents of 
each staff position 


. Determining methods of staff personnel recruit- 
ment, selection, and assignment 


. Determining methods of staff personnel training, 
promotion, evaluation, re-assignment, and dis- 
missal 





. Organizing the administrative, supervisory, 


coordinating, and teaching staff 


. Establishing operating practices and procedures 


for program personnel 


. Determining the specific nature, scope, and 


offerings of the program 


. Determining the desired outcomes and purposes 


of the program 


. Making and utilizing evaluative studies 


. Developing current and long-term plans for the 


program 


. Planning and budgeting the supervisor’s time to 


be allocated to various activities 


. Coordinating responsibilities of the maintenance 


and industrial education departments 


. Acquainting staff members with the functions of 


state and federal services 


. Allocating duties to staff members 
. Determining the nature of the evaluative criteria 
. Developing evaluative criteria as needed 


. Showing the staff the possibilities of cooperative 


activities with other schools (e.g. Developing 
materials, improving professionally, doing re- 
search, etc.) 


B. Operational Supervisory Activities Which Should Be 
Performed 


19. 


Maintaining the business and administrative, 
educational, professional, and social meetings 
of the staff 


. Orientating new staff personnel to the staff’s 


status, development, problems, and progress 


. Acquainting staff personnel with welfare services, 


regulations, salaries, functions, and responsibil- 
ities 


. Studying needs for improved welfare services 


(sick leave, health insurance, credit, cooperative 
buying, etc.) for the staff 


. Improving staff relationships and morale 
. Maintaining files of program data and records 


of student and staff personnel, space, equipment, 
supplies, curriculum, supervision, conferences, 
general information, and correspondence 


. Making periodic reports to the administration 


and to local, regional, and state educational 
services and agencies 


. Making studies and investigations to determine 


changing needs and necessary program adjust- 
ments 


. Trying out new ideas of experimental programs 


and leaders in the field 


. Obtaining data and information for use in pro- 


gram promotion and public relations 
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45. 


46. 
46a. 


46b. 


. Interpreting program outcomes, objectives, 


activities, and needs to the school, parents, 
industry, and the community 


Promoting the understanding, acceptance, sup- 


_ port, and expansion of the program 


Utilizing general and craft advisory committees 
in the operation of the program 


Evaluating the public relations program 


. Assisting community groups and organizations 


to meet their training and educational needs 


. Preparing and recommending budgets for all 


aspects of the program 


. Maintaining accounts of all program fiscal trans- 


actions ; 


Controlling the program’s fiscal transaction, 
receipts, and expenditures 


. Maintaining functional records and files of the 


program’s fiscal matters 


. Developing plans for new and remodeled shop 


and related areas and their locations, equipment, 
and facilities 


. Planning for new and more efficient use of present 


shop and related areas 


. Procuring needed equipment and supplies requi- 


sitioned by the staff 


. Maintaining the general physical condition and 


adequacy of program facilities and work stations 


. Preparing and adjusting schedules of the pro- 


gram, teachers, and students 


. Developing policies, practices, and procedures 


for operation of class and extra curricular activ- 
ities 


. Maintaining a program of student guidance and 


selection, recruitment, placement, and follow-up 


. Maintaining working relationships with school 
guidance personnel, community guidance and 


placement agencies, and service clubs 


Maintaining proper atmosphere, rapport, and 
control in all aspects of the program 


Maintaining a functional safety program — 


Visiting and consulting with industry for familiar- 
ization with problems and developments 


Conducting surveys to determine strengths and 
weaknesses of graduates and drop-outs 


C. Teacher Preparation Activities Which Should Be 
Performed 


47. 
48. 


49. 


Recruiting and selecting candidates for pre- 
service teacher training 


Training teachers on the local level in accord- 
ance with individual needs and approved plans 


Evaluating teachers in the pre-service and pro- 
bationary periods 





00. 


ol. 
02. 


O39. 


53a. 


o3b. 


53c. 


Determining the outcomes and organization of 
the teacher preparation program 


Evaluating the teacher preparation program 


Providing supervised observation, participation, 
and student teaching experiences 


Conducting staff meetings, conferences, work- 
shops, and other teacher preparation activities 


Encouraging teachers in the school to participate 
as leaders in the teacher improvement program 


Conducting staff conferences with local college 
staffs 


Making arrangements with industrial personnel 
to recruit and train tradesmen as teachers 


D. In-Service Activities Which Should Be Performed 
by Supervisors 


o4. 


00. 


06. 


of. 


Maintaining a program of observations and con- 
ferences with individual teachers 


Holding group meetings, conferences, workshops, 
and other activities for teacher improvement 


Recommending in-service improvement courses 
and workshops at the local and state levels 


Maintaining a program of teacher visitation to 
other classes, schools, industry, and the com- 
munity 


. Making suggestions for the improvement of 


instruction 


. Developing techniques of organizing learning 


activities 


Co-ordinating instruction in shops, related 
areas, and the community 


. Holding classroom clinics, model classwork, 


and demonstration teaching 


. Developing techniques of improving human rela- 
tions 


. Evaluating individual teacher’s efficiency and 


competency 


. Evaluating the status and improvement of in- 


struction in the program 


. Helping the staff to evaluate student growth in a 


variety of learning experiences 


. Determining progress made in the supervisory 


program 


. Inducting new teachers into their jobs 


. Acquainting new teachers with the school and 


the community 


. Determining the needs of new teachers on the job 
. Analyzing specific needs of individual teachers 

. Analyzing group needs of the teaching staff 

. Determining content of courses 


. Instructing new teachers on the job 
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. Assisting teachers to improve work standards 


in projects, production work, and learning activ- 
ities in the shop and related areas 


. Keeping records of observations and conferences 


with individual teachers 


. Recommending in-service improvement pro- 


grams for individual teachers 


. Helping develop self-direction, self-reliance, 


and responsibility of individual teachers 


. Developing teacher self-evaluation 


. Helping teachers to interpret and determine 


their needs for equipment and supplies 


. Assisting teachers to procure and use needed 


equipment and supplies 


. Maintaining a program of curriculum study and 


planning 


Stimulating the development of instructional and 
resource materials for all areas of the program 


. Developing staff insight into the curriculum of 


the total school 


. Assisting teachers to locate, use, and evaluate 


instructional materials 


. Providing general and specialized experiences 


for students in the program 


. Developing the curriculum, new courses, and 


learning activities 


. Utilizing resources of the school and community 


in program learning activities 


. Maintaining files of instructional materials 


. Assisting teachers to develop teaching plans and 


outlines 


. Developing an understanding of the nature of 


student growth 


. Analyzing supervisory responsibilities and 


procedures 


. Helping teachers clarify and plan the attack of 


problems in their teaching situations 


. Revising goals and procedures in areas where 


progress is unsatisfactory 


Continuing supervisory training and improve- 
ment in-service 


. Encouraging staff members’ participation in 
community activities | 


. Utilizing staff members in demonstration teach- 


ing 


. Aiding teachers to develop evaluative criteria 
for use in evaluating student growth 


. Arranging for teachers to keep up to date with 
industrial developments 


. Developing a plan for self-evaluation of super- 
visory activities 
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E. Activities in Group Processes Which Should Be 
Performed 


95. 


96. 


97. 


98. 


99. 


. Defining staff members’ responsibilities 


105. 


106. 


107. 


108. 


109. 
110. 
111. 
112. 


113. 


114. 


Planning and evaluating all aspects of the pro- 
gram 


Making policies for the organization and opera- 
tion of the program 


Working with advisory groups of educational, 
industrial, and community personnel 


Recruiting, selecting, and guiding teacher and 
student personnel 


Encouraging leadership in all staff members 


. Sharing responsibility and authority with staff 


members 


. Developing understanding of the social structure 


of the community 


. Developing school, home, and community rela- 


tionships 


. Helping students study influences (social, eco- 


nomic, political, and religious) upon student 
life in the school and the community 


Studying the program and its needs for curricu- 
lum development 


Implementing the study and practice of a philos- 
ophy of education 


Utilizing the resources of education, industry, 
agencies, and institutions 


Developing staff creativeness, research activity 
and freedom, and self-evaluation 


Planning and evaluating the supervisory program 
Developing a concept of continuous evaluation 
Revising goals and procedures 


Improving human relations of all program per- 
sonnel 


Developing insights into crucial educational 
issues 


Developing techniques of teacher evaluation 


Activities Performed By Local Supervisors 

Nineteen (95 per cent) of the supervisors, all of whom 
are responsible for programs of both industrial arts and 
industrial-vocational education, returned the check-list. 
The supervisors indicated that they performed nearly all 
of the activities; on the whole, the values of the various 
activities were rated more highly than the frequency of 
performance. Data indicated that most of the activities 
are performed occasionally; most value ratings of the 
functions exceeded that of considerable, and the majority 
of the functions are performed throughout the school year. 

Local supervisors also indicated that pre-service and 
in-service preparation is needed to perform most of the 
activities; only ten per cent of the opinions indicated that 
no preparation is needed to perform some of the activities. 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
No postage is charged if check or money order accompanies order. 





EDUCATION 


2515 





Appraisal of Course Provisions for Supervisor Preparation 

An analysis form constructed on a similar format to 
that of the check-lists, and utilizing the activities as cri- 
teria was distributed to seven colleges for teacher educa- 
tion in Ohio. Six heads of industrial education departments 
in the colleges completed the analysis forms and indicated 
provisions or “emphases” of the courses of their depart- 
ments for the various supervisory activities. The ap- 
praisal considered the quantitative aspect of course em- 
phases in terms of their number and degree (major and 
minor) and not in terms of the quality of the teaching or 
nature of learning experiences in the courses. Data were 
not treated statistically in making the evaluation. 

The following conclusions were made in summarizing 
the analysis: 


1. Too many emphases are made for supervisory 
functions in the organization and operation of the 
local program. 


. Course provisions for supervisory activities 
related to teacher preparation with beginning 
trade teachers are inadequate. 


. Preparation for approximately one-half of the 
in-service education activities is inadequate. This 
fact is especially true of provisions for curricu- 
lum development, observation and evaluation of 
teachers, and maintaining a program of staff 
meetings, conferences and workshops. 


. Strongest provisions for activities in which super- 
visors apply and implement group processes are 
made for developing and implementing a philos- 
ophy of education, utilizing resources of the school, 
industry and the community, and making policies 
for the organization and operation of the program. 
One-third of the activities of the group process 
section receive inadequate provisions in graduate 
industrial education courses. 


Recommendations 
The following recommendations were made to improve 
the preparation of supervisors: 


1. Preparation for industrial education supervision 
should not be in terms of additive hours and cred- 
its of teacher education; the maximum implemen- 
tation of the purposes of education in a democracy 
demand preparation for democratic, cooperative 
leadership. 


. The indeterminate number of activities which 
supervisors should perform, and the large task 
implied for preparation suggest that colleges 
should consider the problem in relation to both 
pre-service and in-service education of super- 
visors. Strong efforts should be made to ascer- 
tain the activities which require preparatory and 
in-service education. 


. Industrial education courses should recognize the 
supervisor’s role as one which includes many 
functions that are not administrative in nature. 
More provisions should be made for the super- 
visor’s functions in in-service education, teacher 
preparation, and democratic group processes. 





The following recommendations recognized the need 
for further studies: 


1. The qualitative aspects of preparation should be 
studied in order to determine the strengths and 
weaknesses of existing instruction and possible 
modification for maximum competency develop- 
ment of supervisors. 


. The investigation of courses of general education 
administration and supervision, group dynamics, 
human relations, and other opportunities for their 
contribution to the preparation of the industrial 
education supervisor might constitute a valuable 
study. 


. More information is needed for an accurate job 
description of industrial education supervision in 
medium-size communities. Delimitation of this 
problem should recognize the supervisor’s re- 
sponsibility for both industrial arts and industrial- 
vocational education in a local program of indus- 
trial education. 358 pages. $4.60. Mic 57-4054 
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INDUSTRIAL ARTS TEACHER 
EDUCATION PROGRAMS: A COMPARATIVE 
ANALYSIS AND EVALUATION OF SELECTED 

TEACHERS AND COLLEGES 


(Publication No. 23,676) 


Louis John Callan, Ph.D. 
The Ohio State University, 1952 


The frequently used statement, “Teachers teach as they 
were taught,” offers a challenge to investigate: (1) how 
teachers of industrial arts are prepared for their profes- 
sion, and (2) what they now are being called upon to do in 
the public schools. A study of stated offerings in college 
catalogues provides answers to the first part of the pro- 
posed investigation, and a questionnaire study of teachers 
in the field and their programs provides information con- 
cerning the second part of the inquiry. 

Philosophical Elements. It follows that a foundation for 
an appraisal and evaluation of teacher education programs 
and field teaching programs should be established on sound 
bases, as proposed by the following elements assumed to 
be basic to an underlying philosophy for industrial arts: 

1. The psychological element considers the nature of 
the individual from early childhood to adulthood. Evidence 
of the extent to which the teacher assists the individual in 
developing and meeting personal needs and wants is seen 
to be limited by factors such as curriculum, physical set- 
ting, instructor load, and the instructor’s insight. 

2. The economic element, which examines industrial 
development and an evolving technology, is considered as 
a subject matter basis for all programs of industrial arts. 

3. The social element concerns the individual as a 
member of society which, if totalitarian, produces one 
result and which, if democratic, produces a different result. 
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The difference is of vital concern to the future of industrial 
arts education because its orientational nature will flourish 
in a society of free men and be stifled in a society involving 
statism. 

4. The cultural element concerns man’s progress with 
special reference to material advancement. 

9S. The historic element in a modern program of indus- 
trial arts reflects an especially rich heritage from the 
time man mastered the arts of survival through the indus- 
trial revolution and modern-day industrial arts in its con- 
cern with such major divisions of technology as personnel, 
power, transportation, communication, construction, and 
manufacturing. 

These elements are considered basic to a philosophic 
appraisal of the professional preparation of industrial arts 
teachers and their programs. 

Assumptions. Three basic assumptions for the study 
are made, as follows: : 

1. Professional programs are based upon assumed, 
stated, or derived philosophies or policies. 

2. Professional programs should exemplify the needs 
of a profession and lead out in its development. 

3. Teachers in the field should not only be fully pre- 
pared to carry on their assignments but able to project 
their programs in the light of social and technological 
trends. 

The Catalogue Study of College Programs. The selec- 
tion of institutions for this study is made from the national 
roster of Epsilon Pi Tau, honor society in industrial arts 
education. It is felt that a study of the thirty-nine institu- 
tions having chapters of this society provide a fair repre- 
sentation of industrial arts teacher education in the United 
States including: 

1. General Elements in the Pattern for College Pro- 
grams. 

a. Bases of Admission. A review of the catalogues 
reveals wide differences in policies of admission. Recog- 
nition in most instances is given to the need for selective 
admissions in an effort to improve the quality of teaching. 
In some instances, however, evidence points to relatively 
low standards of entrance and to mediocrity in the quality 
of entering students. In the latter case, it is evident that 
some institutions are more concerned with quantity than 
quality. | 

b. Scholarship Standards. There is uniformity among 
the colleges regarding minimum standards of scholarship 
recommended by the accrediting agencies. A literal sys- 
tem of indicating the degree of scholastic achievement is 
used by most colleges. Scholarship standards required for 
graduation show a very uniform pattern. Thirty-five col- 
leges require a cumulative point-hour ratio of 2.0, and the 
average for all colleges is 1.98 quality points. Very little 
mention is made of requirements in the major area of 
concentration. Where mention is made of it, standards are 
slightly higher than required in the cumulative average. 

c. Residence Requirement. The average number of 
semesters required for establishing residence is exactly 
two, and the average number of quarters needed for the 
same purpose is three. The average length of the final 
term of required residence is 1.4 semesters, or two quar- 
ters. This is approximately two-thirds the total term of 
required residence. 

d. Graduation. Data pertaining to the requirements for 
graduation form a pattern as shown in the following summary: 

1) All entrance requirements must have been met. 






































2) One hundred twenty-eight semester hours must be 
completed. 

3) The minimum cumulative point-hour ratio is 2.0. 

4) The point-hour ratio maintained in the major and 
minor areas of preparation must be slightly higher or 
approximately 2.12. 

5) Approximately twenty-eight semester credit hours 
must be earned during the term of residence. 

6) One year must be spent in residence study. 

7) From one to two terms of the senior year must be 
spent in residence. 

8) A minimum grade-point average of at least 2.0 must 
be maintained in student-teaching assignments. 

The candidate for a bachelor’s degree is also expected 
to be physically fit and to possess qualities of intellectual 
and emotional control and stability which are believed 
essential for success in teaching. He must be of good 
moral character, and must have exhibited a willingness to 
cooperate effectively with children, teachers, administra- 
tive officers, and other citizens of the community. 

2. Specialized Elements in the Selected College Pro- 
grams. The catalogue study at this point is directed spe- 
cifically at the programs of industrial arts in an effort to 
determine patterns of policy and practice. 

a. Curriculum Pattern in the Major Field. Wide varia- 
tions in total credit-hour requirements are observed. One 
college recognizes a major in industrial arts consisting of 
twenty-seven semester hours of specialized course work, 
while another college requires fifty-six hours in the major 
area of preparation. The average for all colleges is 40.7 
semester hours. A total of thirty-five to forty hours for 
the major is required by 32 per cent of the colleges. 

The data which appear in the table which follows 


Table I 


FREQUENCY OF MENTION AND EMPHASIS OF 
SUBJECT MATTER AREAS IN THE MAJOR FIELD 
‘WHICH ARE EITHER REQUIRED, OFFERED ON 
AN ELECTIVE BASIS, OR OMITTED 





Percentage 
of Emphasis 


Required Per Elective Per Void Per 
Areas Cent Areas Cent Area Cent 


Frequency of Mention 








Areas of 
Activity 





Automotives or 

Transportation 11 30 21 18 49 
Ceramics 5 13 11 28 76 
Drawing 33 90 o 2 o 
Electricity 29 78 11 4 11 
Elementary 

Industrial Arts 11 33 89 
General Shop 35 11 20 # 54 
Graphic Arts 54 11 13 35 
Handicrafts 8 32 22 60 
Home 

Mechanics 13 5 30 82 
Metal Work 81 16 1 3 
Textiles 5 5 33 90 
Woodworking 84 13 1 3 
Other Areas 35 a 20 54 
Technical : 
Electives 67 12 33 
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represent a study of thirty-seven college programs. It 
shows the number of colleges which require course work 
in each area of activity, and gives the relative emphasis 

in terms of percentage. It also shows the number that 
offer work in these same areas on an elective basis, with 
the percentage of emphasis. And finally, it shows the 
number which offer no opportunity for work in the different 
areas, and the relative emphasis in terms of percentage. 
To illustrate, eleven colleges, or 30 per cent, require 
some course work in automotives. Eight, or 21 per cent, 
offer work in automotives on an elective basis. And finally, 
eighteen, or 49 per cent, provide no automotive activity in 
the curriculum. 

b. The Minor Field. Industrial arts teacher education 
curriculums require preparation in a minor teaching area, 
in addition to the major preparation, in two-thirds of the 
colleges studied. 

c. Phases of the Program. The table which follows 
shows the percentage of emphasis during each phase or 
year of the curriculum. 


Table II 


PERCENTAGE OF EMPHASIS IN 
FOUR-YEAR PROGRAMS 





General Technical Professional Electives 





Freshman 48 44 9) 
Sophomore 46 32 13 
Junior 17 31 32 19 
Senior 6 23 — «4l 29 
Total 29 33 23 14 








During the four-year program, the emphasis on general 
education is 29 per cent, on technical subjects 33 per cent, 
on professional subjects 23 per cent, and on elective sub- 
jects 14 per cent of the total. 

d. Directed Teaching Patterns. Student teaching is 
required to the extent of seven and one-half semester 
credit hours. Directed teaching occurs chiefly onang the 
last half of the senior year. 

The over-all picture of student teaching is not satisfac- 
tory. Some examples appear to be hypothetical and too 
short for developing competency. Plans which appear to 
provide for adequate experiences in teaching occur in only 
one-fourth of the colleges. 

The Field Study of Selected Industrial Arts Teachers: 
The teachers themselves are the ones who know what con- 
stitutes their teaching programs and status. The teachers’ 
colleges prepared them to teach, but what they are called 
upon to do in the public schools and what their status is 
may or may not be in keeping with that preparation. 

1. The Inquiry Form. With the above in mind, questions 
were developed for an inquiry form which would furnish 
information concerning the responsibilities of the teacher 
on the job. It was felt important to learn something of his 
professional background, his affiliation with organizations 
of a professional nature, what subjects he is called upon 
to teach, and at what levels, and with what loads. 

a. Selection of Sampling. The thirty-nine campus 
chapters of Epsilon Pi Tau fraternity each supplied the 
names of five graduates and their location in a teaching 
situation. Some two hundred inquiry forms were sent and 





one hundred forty returns provided the data used in this 
phase of the field study. 

2. Program Details. As with the catalog study, only 
brief reference can be made to phases of the field study. 
For example, one question on the inquiry form concerned 
the distribution of teaching at various levels in the schools. 
Data show that 10 per cent of the teaching effort is ex- 
pended on the elementary level, 36 per cent on junior high, 
and 54 per cent on senior high. 

a. Adult Education. The average teacher spends three 
hours per week with adult groups. Two-thirds of the adult 
programs are within the areas of woodworking, driver 
education, general shop, ceramics, and metal work. 

b. The General Shop. Some 70 per cent of the public 
school programs include a course in general shop. One 
out of two teachers offers such a course in his teaching 
program. The average general shop includes from five 
to seven different areas with an emphasis on metal work, 
woodworking, electricity, and handicrafts. 

c. Unit Courses. The following table shows the unit 
courses taught by the reporting teachers. 


Table III 
THE UNIT COURSES REPORTED 





Percentage of 
Emphasis 


Frequency of 


Unit Courses Mention 





Woodworking 109 18 
General Shop 97 16 
Metal Work 81 14 
Drawing 81 14 
Electricity 64 11 
Graphic Arts 46 

Driver Education 46 

Transportation 22 

Home Mechanics 13 

. Handicrafts 11 

, Ceramics 10 i 
. Plastics 8 

. Textiles 2 2 


CoD OP & NY 








These data show that 89 per cent of the total program 
occurs within the first seven areas listed in the above 
table. 

d. Teacher Responsibilities. One-third of the teachers 
report duties of an administrative nature in addition to 
their teaching responsibilities. Guidance, either in the 
form of every-day teaching or in some specialized aspects 
of it, is seen to occur in more than half of the teachers’ 
programs. The majority of teachers engage in extra- 
curricular activities, which in turn cover a wide range. 
Participation in community affairs is important with most 
teachers. 

e. Teachers’ Salary. The average industrial arts 
teacher, with five years of teaching experience, receives 
approximately $3800.00. The average increment received 
for the current year is 242.00. 

Implications for Teacher Education. Only a sampling 
of the broad list of implications which evolved from the 
study of collegiate and field programs can be reported in 
brief summary form. 

1. Spread of Subject Matter. This study clearly indi- 
cates need of revision in the teacher education programs. 
The pattern of subject matter is too narrow, with heavy 
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emphasis in the areas of drawing, woodworking, and metal 
work. Widespread neglect is shown in the areas of trans- 
portation, general shop, ceramics, elementary industrial 
arts, driver education, handicrafts, textiles and the like. 

2. Minor Area Preparation. Two-thirds of the colleges 
require preparation in an academic minor field, but the 
field study shows that only one out of twenty-five teachers 
actually uses such preparation. Such facts clearly imply 
that the minor area should be eliminated. The time thus 
saved could then be used to far greater advantage in broad- 
ening the technical and related professional phases of the 
program. 

3. Extent of the Program. Industrial arts is a universal 
subject matter field extending from the elementary, through 
atypical, secondary, collegiate, adult, and professional 
levels. The field study shows that teachers and their pro- 
grams go much farther in projecting programs on these 
levels than they were prepared for by teacher education. 
The study of college programs reveals that less than 1 per 
cent of the technical preparation is expended on elementary 
industrial arts and that no effort is directed at adult. or 
collegiate levels. Service teachers, on the other hand, 
spend 10 per cent of their teaching time in elementary in- 
dustrial arts, and a similar amount with adult classes. 

4. The Teacher’s Opinion. He feels that he has been 
inadequately prepared. His technical preparation is incom- 
plete, and his practice teaching was particularly faulty. 
The study of college programs reveals inadequacies of 
directed teaching patterns in many instances. Four semes- 
ter hours, or less, of student teaching occur in 20 per cent 
of the college programs. The average for all college pro- 
grams is but seven and one-half hours. Great need is 
seen in teacher education for extension and reorganization 
of directed teaching. 

5. Influence of Other Programs. Industrial arts in the 
colleges reviewed by this study are found to be attached, 
willingly or not, to Colleges of Engineering, Liberal Arts, 
Vocational Education, Education, and the like. Less than 
one-third of the industrial arts programs are designed 
specifically for industrial arts education. The majority of 
industrial arts technical preparation is influenced by 
course work designed primarily for specialized technical 
or vocational purposes. 

Conclusions Regarding Progress. Traditionalism in 
adherence to older concepts still characterizes the major- 
ity of industrial arts teacher education programs. How- 
ever, a strong minority of colleges offer programs which 
are indicative of present-day requirements. 

Closer observance of modern concepts of industrial 
arts is found in field than in college teaching practices. 
The range of subject matter and the extent of program 
offerings indicate an excellent opportunity for appraisal 
leading to reorganization. 

Industrial arts leadership has pointed the way, but 
institutional practice has been slow to follow. It is all too 
evident that the colleges “preach” a better policy than they 
follow, for the teachers they educate are far ahead of them 
in their projection of modern programs of industrial arts 
in the public schools. 

It is concluded that teacher education in general should 
be more cognizant of its responsibility to orient the indi- 
vidual in a society characterized by technology. Its pro- 
gram must be broad and flexible, and ready to adapt to a 
rich and changing culture, in order that the American way 
of life may be more fully realized by all concerned. ~ 

261 pages. $3.40. Mic 57-4055 
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In every profession, workers strive to improve their 
professional competencies through various forms of in- 
service education. In the teaching profession, this is par- 
ticularly important since the competencies of the teacher 
are reflected in the development of young people. The 
need for the teacher of vocational agriculture to continue 
to study and improve professionally is vital, for not only 
must he keep informed on new developments in pedagogy, 
he must follow closely the rapid changes in the science of 
agriculture. 

With the foregoing in mind, the writer undertook to 
make a contribution to the professional improvement of 
teachers of vocational agriculture in Louisiana, and hence 
to the improvement of teaching of vocational agriculture, 
through an investigation of the in-service education of 
teachers of vocational agriculture in that state. The spe- 
cific objectives of the study were (1) to analyze the present 
status of the program of in-service education for teachers 
of vocational agriculture in Louisiana, (2) to determine 
the extent to which these teachers were participating in 


the program, (3) to develop a set of guiding principles for 
use in appraising a state program of in-service education 
of teachers of vocational agriculture, (4) to appraise the 
program in Louisiana, and (5) to make some recommenda- 
tions to improve the program. 


Methods of Research 


A study of research reports and other educational 
literature indicated that four groups were primarily re- 
sponsible for the in-service education of teachers of voca- 
tional agriculture within a given state: teacher trainers 
in agricultural education, state supervisory personnel in 
vocational agriculture, local school administrators, and 
teachers themselves. Thus, these constituted the sources 
of information concerning the status of the program. 

The writer developed data-collecting devices, based on 
a study of research reports and other writings, for deter- 
mining the status of the program in Louisiana. Guided by 
interview forms, he consulted with each member of the 
teacher-education staffs at Louisiana State University and 
Southwestern Louisiana Institute, the two institutions train- 
ing teachers of vocational agriculture, and with personnel 
in the office of the state supervisor of agricultural educa- 
tion in order to determine the nature and extent of in- 
service education afforded teachers of vocational agricul- 
ture in Louisiana by those agencies. It seemed both impru- 
dent and unnecessary to consult with local school officials, 
the assumption being that any organized, in-service educa- 
tion program at the local level would be known to teachers 
in the system. A questionnaire was designed to determine 
the nature and extent of in-service education activities 
afforded teachers within local school systems, the extent 
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to which teachers of vocational agriculture took advantage 
of the various opportunities for professional growth offered 
them, and the extent to which they pursued other in-service 
education on their own initiative. Of the 221 teachers 
queried, 172 (78 per cent) responded. 

Using as points of departure the four groups responsi- 
ble for in-service education of teachers of vocational 
agriculture, the writer developed a set of principles, based 
on previous research, philosophical writings, and other 
educational literature, which constituted the basis for 
appraising the research findings. 


Scope of the study 

The study was concerned with the in-service education 
of white teachers of vocational agriculture in Louisiana 
during the period July 1, 1950, through June 30, 1951. 


Summary and Conclusions 


The major aspects of the research findings and conclu- 
sions based on the appraisal are presented sequentially in 
terms of the four responsible groups. 


Teacher Education 

1. The Department of Agricultural Education at Louisi- 
ana State University had a definite plan for itinerant teacher 
training work, but the Department at Southwestern Louisi- 
ana Institute reported that, owing to an inadequate staff, 
they had none. Of the beginning teachers in the study, eight 
were graduates of Louisiana State University and eight 
were graduates of Southwestern Louisiana Institute; two of 


each group were visited by teacher trainers during 1950-51. 


No special conferences for beginning teachers were 
held by teacher trainers from either department. 

2. Twenty-nine per cent of the experienced teachers in 
the study were visited by teacher trainers during the year. 

3. The graduate program at Louisiana State University 
(Southwestern Louisiana Institute offeredno graduate study) 
offered work leading to the Master of Science and Doctor 
of Philosophy degrees. Eight graduate courses were 
offered in agricultural education, seven on campus, enroll- 
ing 55, and three through extension, enrolling 68. Course 
offerings designed to prepare teachers to do an improved 
job of teaching in their local communities were limited; 
consequently, a large number of teachers were enrolled 
in courses designed to prepare teacher trainers and state 
supervisory personnel. 

Of the 109 teachers who had taken graduate work, 85 
per cent had studied at Louisiana State University. Of the 
33 teachers who held the Master’s Degree, 32 received 
the degree from that institution. 

4. Of the six teacher trainers concerned, one submitted 
an article for publication in 1950-51. 

). Research by teacher trainers was limited to guid- 
ance of graduate studies. No definite plan existed for dis- 
semination of research findings to teachers in the state. 

6. The work of the subject-matter specialist in supply- 
ing teaching materials to teachers was, in general, satis- 
factory, except for the fact that no newsletter was published 
for distribution to teachers. 


State Supervision 

1. Fourteen of the 16 beginning teachers were visited 
by area supervisors. In one area (three districts) only 
two teachers were reportedly not visited during the year. 





However, the fact that 16 per cent of the teachers in the 
study were not visited by their area supervisors indicates 
room for improvement. Only 29 per cent of supervisors’ 
visits were of a full day’s duration; 75 per cent lasted 
one-half day or longer. 

2. No satisfactory check list or rating device was used 
by supervisors during observations. 

3. All supervisors were attempting to improve their 
relationships with local school administrators by inviting 
them to go along on visits to teachers; only one area 
supervisor appeared to have achieved marked success in 
this endeavor. 

4. In general, professional improvement conferences 
held for teachers by state supervisory personnel appeared 
to be adequate in number for accomplishing the purpose. 
Teacher attendance was not satisfactory. 

9. Specialist consultants in the office of the State 
Supervisor of Agricultural Education included the Execu- 
tive Secretary of the Louisiana Association of the Future 
Farmers of America and the Farm Shop Specialist and, 
while not assigned to that office, the Food Conservation 
Specialist in the Institutional-on- Farm Training Program 
made his services available to teachers of vocational 
agriculture. With one exception, their services to teach- 
ers appeared to have been satisfactory. The Executive 
Secretary of the F.F.A. devoted “more than 75 per cent” 
of his time to developing the livestock program with Future 
Farmers, seemingly at the expense of the development of 
the total F.F.A. program in the state. 

6. No supervisory personnel wrote for publication 
during 1950-51. None conducted any research during the 
year; however, one area supervisor worked with teachers 
in four communities coédrdinating fertilizer demonstration 
plots. 

7. Forty-five per cent of the teachers in the study 
reported evaluation in their departments during the year. 
The failure of more teachers to evaluate appeared to be 
due in part to the lack of satisfactory evaluative instru- 
ments and encouragement from area supervisors and local 
school officials. 

8. State supervisory personnel and teacher trainers 
met on occasion to discuss special problems, but no regu- 
lar joint staff meetings were held. 


Local School Administration and Supervision 

1. All teachers in 24 of the 53 school systems repre- 
sented in the study reported that pre-school workshops 
were held in their systems in 1950; teachers in 16 systems 
disagreed on this question. It appears, then, that 40 sys- 
tems held such workshops; 73 per cent of the teachers in 
those systems attended. 

2. The number of faculty meetings held in each school 
ranged from 1 to 36, with the exception of a single report 
of 75. For the state as a whole, slightly more than 2 meet- 
ings per school per month were held. In only two parishes 
did the average attendance fall below 89 per cent. 

3. Seventy-three per cent of the teachers in the study 
were visited by their high school principals (eight teachers 
served as principals); 45 per cent were visited by their 
parish superintendents and 57 per cent by their parish 
supervisors. 

4. The Master’s degree was the only in-service edu- 
cation feature included in most of the salary schedules. 
There was a great deal of disagreement among teachers 
in several parishes regarding bases for salary increase, 
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indicating failure of the administration properly to inform 
teachers of its policies. 

5. While teachers in most parishes reported that there 
were (a) definite policies in their systems (b) permitting 
teachers to attend summer school annually (c) with full 
pay, teachers in several parishes disagreed on each point, 
again indicating a lack of information by teachers concern- 
ing their privileges. 


Teachers 

1. The nature and extent of teachers’ personal librar- 
ies and periodical reading habits were found generally to 
be good. However, 17 per cent of the teachers reportedly 
did not read the Agricultural Education Magazine and 31 
per cent did not read the American Vocational Journal. 

2. Twenty-six per cent of the teachers conducted re- 
search during the year; 38 per cent conducted demonstra- 
tion projects. | 

3. Fifteen per cent of the teachers wrote articles for 
professional publications, 14 per cent wrote for agricul- 
tural publications, and 78 per cent wrote newspaper arti- 
cles during the year. 

4. Thirty-one per cent participated in at least one local 
study group. 

). Parish-wide meetings for teachers of vocational 
agriculture were held in 42 parishes; the average teacher 
attendance for all parishes was 72 per cent. 

6. The nature and extent of teachers’ membership in 
organizations was generally commendable; however, 15 
per cent of the respondents did not belong to the Louisiana 
Agricultural Teachers’ Association. 

7. Less than 29 per cent of the respondents observed 
the teaching of other teachers of vocational agriculture, 
while only 24 per cent observed others in their schools 
during the year. 

8. One-third of the teachers with four or more years 
of teaching experience had not completed any graduate 
work; of those with less than four years’ experience, 55 
per cent had done graduate work. 











Recommendations 


Based on the findings and conclusions in this study, the 
following recommendations for improving the program of 
in-service education of teachers of vocational agriculture 
in Louisiana are proposed. Since the study dealt with the 
program between July 1, 1950, and June 30, 1951, inclusive, 


recommendations are effective as of the end of that period. 


Teacher Education 

Within the area of teacher education, the following 
recommendations are made: 

1. The Department of Agricultural Education at South- 
western Louisiana Institute should expand its program to 
include itinerant teacher training work. 

2. Both teacher-education departments in the state 
should provide for the follow-up of all beginning teachers 
from their departments through (a) visitations with each 
beginner as early in the school year as possible and (b) 
meetings with small groups of beginners. 

3. The State Supervisor of Agricultural Education 
should make specific assignments of responsibility to the 
two departments for the follow-up of first-year men who 
graduate from out-of-state institutions. 

4. Adjustments should be made in the graduate program 





in the Department of Agricultural Education at Louisiana 
State University to provide courses for teachers that will 
better prepare them to do an improved job of teaching 
vocational agriculture in their individual communities. 


(a) Extension course offerings ought to include more 
courses for improving the competencies of 
teachers of vocational agriculture and fewer 
courses designed to train teacher educators 
and state supervisors of agricultural education. 


(b) The Department should include a “special prob- 
lem” course in the graduate program and in- 
vestigate the possibility of offering summer 
short courses for teachers. 


5. Each teacher trainer in the state should submit at 
least one article annually to publications read by teachers 
of vocational agriculture in the state. 

6. The subject-matter specialist should prepare and 
distribute, under the direction of the State Supervisor of 
Agricultural Education, a monthly newsletter to teachers 
of vocational agriculture in the state, and one individual 
in each of the teacher training departments and the State 
Supervisor’s office should be designated to coordinate the 
contributions of individuals in his office to the newsletter. 

Among other items, the newsletter should include: 


(a) A listing of new subject-matter materials each 
month, thereby eliminating much general mail- 
ing of materials. 


(b) Interpretative reports of research findings that 
are pertinent to teachers’ problems. 


(c) Announcements, reminders, and brief reviews 
of recent developments in education and agri- 
culture that would be of value to teachers, and 
personal notes about members of the profession 
within the state. 


State Supervision 

Within the area of state supervision, the following rec- 
ommendations are made: . 

1. A regularly assigned, full-time supervisor should 
supervise teachers in each of the four areas in the state. 

2. Supervisors should visit each teacher assigned to 


_ them at least once annually, and visits should be of. suffi- 


cient duration, ordinarily a day in length, to effect adequate 
supervisory assistance. 


(a) Supervisors should try out one or more check 
lists or rating devices during their supervisory 
visits with a view to adopting one which will 
add to the effectiveness of supervisory confer- 
ences and reports. 


3. Supervisors should strive to secure 100 per cent 
teacher attendance at all meetings held for the purpose of 
professional improvement of teachers. 

4. The Executive Secretary of the Louisiana Associa- 
tion of the Future Farmers of America should make ad- 
justments in his allocation of time to permit him to per- 
form more extensive service to teachers in planning and 
developing total programs in the F.F.A. 

5. The State Supervisor of Agricultural Education and 
each staff member should contribute at least one article 
annually to a publication directed to teachers of vocational 
agriculture in the state. . 
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6. Supervisors should encourage more research among 
teachers within the state, coordinate research projects in 
different communities, personally conduct at least one 
research project each year, provide for the dissemination 
of pertinent research findings to teachers, and assist 
teachers in interpreting and using the findings of research 
studies. 

7. The State Supervisor should initiate action which 
will result in the revision of present evaluative criteria or 
in the choice of other devices which will serve the needs 
of supervisors and teachers better in evaluating local de- 
partments of vocational agriculture. Supervisors are 
encouraged to stimulate teachers to evaluate their depart- 
ments and their teaching more extensively. 

8. All members of the teacher training and state super- 
visory staffs in the state should meet at least once monthly 
to plan and coordinate the program of vocational agricul- 
ture in Louisiana, with particular emphasis on the program 
of in-service teacher education. 


Local School System Administration and Supervision 

The following recommendations apply to the area of 
local school administration and supervision: 

1. Those school systems not holding pre-school work- 
shops should improve their in-service education program 
for teachers by making efforts to increase the attendance 
of teachers at pre-school workshops in the state. 

2. Each principal should supervise the teaching of his 
teacher of vocational agriculture several times annually, 
and each parish supervisor or superintendent should make 
at least one supervisory visit yearly to each teacher of 
vocational agriculture in his system. 

3. A definite policy should be established in each school 
system regarding summer school attendance by teachers of 
vocational agriculture, including length of attendance and 
pay status while in attendance, and all teachers of voca- 
tional agriculture should be properly acquainted with the 
policy. Local school officials should study their salary 
schedules with a view to expanding the bases upon which 
their teachers may earn salary increases to include other 
forms of in-service education in addition to the Master’s 
Degree. The specifications of the schedule and any other 
stimulants to in-service education should be made known 
to teachers periodically. 

4. Local school administrators and supervisors should 
encourage more teachers to conduct evaluation and re- 
search projects, both individually and in groups. 

5. Local school administrators and supervisors should 
utilize more frequently the services of teacher educators 
and state supervisory personnel to improve local programs 
of in-service education for teachers of vocational agricul- 
ture. 


Teachers 

The following recommendations are made with regard 
to the responsibilities of the teacher: 

1. Those teachers who are not already reading the 
Agricultural Education Magazine and the American Voca- 
tional Journal should add them to the list of periodicals 
they read regularly. 

2. Each teacher in the state should conduct at least 
one research project each year; the nature of this may 
vary from a field plot test to verify experiment station 
data for local conditions to comparative modes of learning 
in classroom teaching. 








3. Each teacher should evaluate his program or se- 
lected aspects thereof each year. 

4. Each teacher should submit one article to a profes- 
sional publication and one to an agricultural publication 
each year. 

9. Teachers should join other teachers in local school 
systems in study groups dealing with specific problems 
affecting their local situations. More teachers should 
attend parish-wide meetings of teachers of vocational ag- 
riculture. 

6. Those teachers who do not belong to the Louisiana 
Agricultural Teachers? Association should join. 

7. Each teacher in the state should visit and observe : 
the teaching of at least one other teacher in his school and 
of at least one teacher of vocational agriculture once an- 


nually. 


8. Teachers should begin graduate programs leading 
to the Master’s degree not later than the end of their third 
year of teaching and plan their programs to include exten- 
sion study, summer school, and, if possible, at least one 
semester or quarter of regular term study. 

9. Teachers should arrange, early in their professional 
careers, a systematic, long-range, year-round plan for 
professional improvement. 


Recommendations for Further Study 


As a result of his experiences with this study, the 
writer recommends that further study be made to deter- 
mine (1) teachers’ evaluations of the various in-service 
education features afforded them by the state supervisory 
staff and teacher trainers in agricultural education in the 
state; (2) what in-service education features they would 
like to see added or changed to bring about a more effec- 
tive in-service education program; (3) in-service educa- 
tion needs of first-year teachers of vocational agriculture 
in Louisiana with a view to adjusting itinerant teacher 
training and supervisory work to meet these needs; and 
(4) the possibilities of providing a program in the Depart- 
ment of Agricultural Education at Louisiana State Univer- 
sity leading to the Master of Education degree. 
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A NEW BASIS OF ORGANIZATION FOR THE 
JUNIOR HIGH SCHOOL MATHEMATICS PROGRAM 


(Publication No. 23,678) 


William Lee Carter, Ph.D. 
The Ohio State University, 1952 


Background of the Study 


At least three factors have helped to define the present 
purpose of general education in the secondary school. 
These factors may be stated as: 


1. The social and economic changes brought about by 
a more complex society. 
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2. The demand for greater public enlightenment and 
therefore a renewed demand for free universal 
education. 


3. The international tension that has exhibited itself in 
two major wars in the last thirty years. 


With these factors in mind, educators and laymen have 
agreed that if our way of life is to be preserved, then the 
purpose of general education must be to prepare citizens 
for democratic living. One behavior trait that is essential 
for such living is that of reflective thinking or problem- 
solving. 

In recent years two committees have issued reports 
which are attempts to define the contribution that mathe- 
matics can make to the needed program of general educa- 
tion. The Committee on the Function of Mathematics in 
General Education of the Progressive Education Associa- 
tion published its report, Mathematics in General Educa- 
tion, emphasizing problem-solving and its component 
abilities as the principal aim of instruction for secondary 
school mathematics. This committee raised the question 
of a possible new basis of organization for the mathematics 
program. The Commission on Post-War Plans of the 
National Council of Teachers of Mathematics made three 
separate reports in which it clearly defined the content of 
mathematics that is essential for citizenship. The sugges- 
tions of these committees are the bases of the present 
study. 








Definition of the Problem 


The study consists of attaching the following three 
related problems: 


1. Developing a program of mathematics based upon an 
interpretation of the report of the Committee on the 
Function of Mathematics in General Education.’ 


. Applying the program in the laboratory school of 
Western Illinois State College. 


. Evaluating pupil growth in the competencies (a) sug- 
gested in Mathematics in General Education and 
(b) listed in the check list proposed by the Commis- 
sion on Post-War Plans.” 








Organizing Elements of the Program 


A core of problems was studied by one seventh, one 
eighth, and one ninth grade class. These problems were 
real problems, encountered by junior high school pupils in 
meeting their needs in the basic aspects of living. They 
were problems that suggested many sub-issues, some of 
which involved quantitative data, and fundamental mathe- 
matical ideas and methods were needed in solving them. 
Sample problems studied included the following: “Is our 
class typical?” “How could a budget help me?” “What 
faith can I place in predictions?” 

Continuing emphasis was placed on such concepts as 
formulation and solution, data, approximation, function, 
operation, proof, and symbolism, concepts which are nec- 
essary to the problem-solving process as well as valuable 
in unifying mathematics. 

The real value of a program of mathematics that em- 
phasizes the problem-solving process is determined by its 
effect on the behavior of the pupil that experiences such a 





program. It was assumed in this study that if a pupil 
understands the component abilities essential to problem- 
solving he will exhibit those abilities in solving his own 
problems. In order for the pupil to grow in his ability to 
do this, he must have the opportunity to take part in the 
following phases of problem analysis: 


1. Recognizing problem situations. 


2. Formulating mathematical issues in problem situa- 
tions. 


Collecting and ens data concerning the for- 
mulated issues. 


. Analyzing and interpreting data, including the per- 
formance of necessary computations. 


. Drawing and stating conclusions. 


. Verifying conclusions. 


A program organized around the problem-solving proc- 
ess and mathematical concepts valuable in carrying out 
the process requires that procedures of instruction be 
changed. In the first place, opportunities must be provided 
during the class period for locating problems of real con- 
cern to the learner. In this study, the problems of the 
pupils were located through the use of problem scales and 
inventories, through discussions centered around pupil 
interests, through visual materials that aroused interest, 
and by interpreting situations arising in the classroom and 
elsewhere that elicited pupil comment and question. After 
the decision had been made by the class to pursue a cer- 
tain problem, then a systematic study of the problem began. 
This systematic study of problem situations constituted 
the crux of the experimental program. Issues were formu- 
lated during the problem analysis which required the use 
of mathematical content for solution. This content was 
meaningfully taught so that greater facility and understand- 
ing of problem solutions could be achieved. Work sheets 
concerned with different phases of the problem were used 
in the instruction. In the main, these work sheets were 
developed by the teacher and given to the pupils at appro- 
priate times. The completed sheets were kept in a mathe- 
matics file by the pupils for future reference. Each pupil 
in each grade used a mathematics text which was written 
for that particular grade level. The text in the experi- 
mental classes was used primarily as a source of data and 
practice exercises as well as a source for introductory 
material to aid in the teaching of mathematical content 
needed in problem-solving. Many other junior high school 
textbooks were available in the classroom and could be 
used freely by the pupils. The students also had the facili- 
ties of four libraries at their disposal. 

After a problem had been solved, each pupil summa- 
rized the experiences that had been gained during the 
process. These summaries included the organizing of 
mathematical ideas learned and the generalizing of prin- 
ciples of problem-solving. A mathematics file was kept 
by each pupil as an organizational aid and for summary 
purposes. The content and methods used in each problem 
solution were recorded in this file. 


Evaluation of the Program 


The sources of data for evaluating the experimental 
program and for determining growth in problem-solving 
competencies included the following: 
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. Record of scores made by the pupils on the arithme- 


tic reasoning and computation sections of the Stan- 
ford Achievement Test 


. Results of a teacher-constructed test used to meas- 
ure the extent of understanding of important mathe- 
matical ideas 


. Results of a paper-and-pencil test on the competen- 


cies of problem-solving applied to mathematical and 


non-mathematical situations 


Comments from observers based on observations 
in the experimental classes 


. Expressions of opinion from parents concerning 
pupil attitude and behavior 


. Expressions of pupil attitude toward mathematics, 
and pupil self-evaluation as revealed by a question- 
naire on the content and methods of mathematics 


7. Analysis of pupil work-products 


The experimental classes were compared with classes 
that pursued the usual program of mathematics for these 
grades in order to determine the extent of growth in the 
competencies of problem-solving as defined by this study. 


Conclusions and Recommendations 


It was impossible to control certain variables in the 
instructional program of the different classes. For exam- 
ple, the same teacher did not teach all the classes named 
in the study. One seventh, one eighth, and one ninth grade 
class from the same school experienced the new program. 
Those classes contained pupils of average ability for that 
school. It is recognized that had the same program been 
taught in other schools there would undoubtedly be some 
variation in the outcomes. However, in view of these 
limitations and others that were pointed out at appropriate 
places in the study, it is believed that certain conclusions 
can be drawn from the experience. The following conclu- 
sions concerning the program and the content are strongly 
supported by the data: 


1. A program of mathematics for the junior high 
school grades can be built around real problems -- 
problems that are important to the pupil and prob- 
lems that require mathematical content and think- 
ing for solution. 


. The number of problems studied by any class will 
vary, due to many factors in the class structure as 
well as to the thoroughness with which a particular 
class solves its problems. 


. The mathematical content that was found to be most 


useful in solving real problems in junior high school 


mathematics is very similar to the content recom- 
mended by authorities for a good mathematics pro- 
gram for these grades. 


The following conclusions are based on the results of the 
evaluation program and show the relative merits of the 

_ experimental program insofar as computational ability 
and problem-solving competencies are concerned: 


1. The pupils in the experimental classes progressed 
normally in computational ability. 





2. 


The pupils in the experimental classes made greater 
progress in their ability to solve mathematics prob- 
lems of the familiar sort than did ordinary groups 
following the usual junior high school program. 


The pupils in the experimental classes developed 
more understanding of mathematical content essen- 
tial to problem-solving than large groups of junior 
high school pupils. 


. When concepts basic to the problem-solving process 


are emphasized in instruction, then junior high 
school pupils will use these concepts in solving 
their problems. 


The pupils in the experimental classes exhibited 
greater growth in problem-solving compentencies 
than comparable classes of junior high school pupils 
who pursued the usual mathematics program for 
these grades. 


The following conclusions of general educational impor- 
tance might also be made from data presented in the study: 


1. 


The pupils in the experimental classes exhibited 
considerable growth in confidence in their ability to 
use mathematical content. 


. Maturity of thinking not ordinarily found in junior 


high school mathematics classes was reflected in 
the experimental classes. 


. There is some evidence presented to support the 


belief that a pupil’s attitude toward mathematics 
can be changed so that a greater interest and desire 
to know mathematics will be present. 


There is greater possibility of transfer if there is 
persistent and continuing emphasis on the problem- 
solving process applied to both mathematical and 
non-mathematical situations. 


. Limited evidence supports the proposition that 


pupils who pursue a program of the type described 
in the study can pursue later sequential courses in 
mathematics with increased mathematical power. 


As a result of the experience, some proposals for the 
improvement of instruction in junior high school mathe- 
matics for pupils similar to those studied may be offered. 
The following recommendations receive direct support 
from the study: 


1. It is recommended that the major part of the junior 


high school mathematics instruction be directed 
toward the solving of concrete problem situations 
that arise in meeting pupil needs in basic aspects 
of living. 


. It is recommended that the concepts of mathematics 


that are important in problem-solving receive per- 
sistent and continuous emphasis in instruction. 


. Itis recommended that teachers give more attention 


to the study of the component abilities and tech- 
niques of problem-solving. 


. It is recommended that the exercise material -- 


examples, ordinary exercises and problems -- be 
related to a genuine problem whenever possible. 
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. It is recommended that each pupil have a class text- 
book to be used as a source oi exercise material 
and data, and that other good textbooks and refer- 
ence books be made available to the pupil for these 


purposes. 


. It is recommended that further study be made of 
problem-solving as an organizational basis of junior 
high school mathematics. 


. It is recommended that a study be made of a program 
of mathematics for the upper high school grades 
embodying the suggestions contained in this study. 


Recommendations 6 and 7 are suggested by this study as 

problems for further study. This has been done bacause 

it is believed by the writer that if mathematics is to make 

a substantial contribution to general education, then other 

studies, particularly for the upper grades of the secondary 

school, that tend to define clearly and practically the rela- 

tion of mathematics to general education will be needed. 
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Supervisor: Professor A. S. Barr 


Problem 
Answers to four questions were sought in this investi- 
gation. 


1. Did students in the large classes, in which the pro- 
fessors adapted instructional methods to class size, 
acquire the basic course facts, skills and concepts 
as well as students in the small classes? 


. Did students in the large classes apply the basic 
facts, skills and concepts to teacher-learner situa- 
tions as well as students in the small classes? 


. Did students in the large classes develop attitudes 
toward the course content and methods of instruction 
as favorable as students in the small classes? 


. Was the adaptation of instructional methods to class 
size, made by professors of large classes, success- 
ful in leading large class students to achieve as well 


or to develop as favorable attitudes as students in 
the small classes? 


Procedures 





Five classes of one professional undergraduate educa- 
tion course, Education 75, of the University of Wisconsin, 
were studied during the first semester of the 1956-1957 
academic year. One hundred and fifty-six students, whose 
records were complete, were studied. There were two 
large classes of 59 and 64 total enrollment and three small 
classes of 28, 30 and 31. The large classes were experi- 
mental classes in which an adaptation of instructional 
methods to class size was made in the form of a weekly 
instructional pattern. The small classes, used as controls, 
employed customary instructional methods as needed. 
Students were assigned to four class hours by University 
administrative personnel. Students assigned to one class 
hour were randomly subdivided into a large class and a 
small class. 

Student achievement was measured by a two part multi- 
ple-choice examination (r=.65,r=.64), a subjective situation 
test (r=.15) and a Judgment Test (r=.76). Students’ atti- 
tudes were measured by a ten item attitudes scale (r=.74). 
All measuring instruments were devised by staff members, 
graduate student assistants and class students specifically 
for the Education 75 course. 

A rerun of the investigation was made the second 
semester by a professor of one of the original large 
classes. Modifications were made the second semester 
in class size, the weekly instructional pattern and the use 
of experiments. 


Results 


The mean achievements of all small class students 
were higher than those of all large class students on eleven 
measures made of student achievement; their mean atti- 
tudes more favorable on all ten items of the attitudes scale. 
The difference in means was in no instance critical (greater 
than‘one standard deviation). 

Students of the rerun class had higher mean achieve- 
ments and more favorable attitudes on all measures than 
did first semester students of the same large class pro- 
fessor. 


Conclusions 








Although the findings did not show a critical difference 
in the mean achievements and attitudes of students of large 
and small classes, the differences consistently favored 
small class students. All of the four questions asked at 
the beginning of the investigation were answered negatively 
as applied to the population studied and as determined by 
the five measuring instruments employed. It was concluded 
that instructional methods more strongly influenced student 
achievement than did class size. In order to improve the 
achievements and attitudes of future large class students, 
three adjustments must be made in the adaptation of meth- 
ods to class size used in this investigation. 


1. Professors of large classes must know their students 
better as individuals. 


2. The semester’s work must be more highly integrated 
and unified. 


3. More thorough student and professor discussion of 
experiments and demonstrations must occur. 
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Continued investigation should be made of instructional 
methods in large and small classes, always keeping in 
mind that method and class size are inseparably related. 

321 pages. $4.15. Mic 57-4058 


BEHAVIORS RELATED TO EFFECTIVE TEACHING 
(Publication No. 24,282) 


Melvin Goldin, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Professor A. S. Barr 

For many years, research has been carried on relative 
to the measurement and evaluation of teacher effectiveness. 
School administrators, teacher educators, and supervisors 
all have need of assistance in this respect. Notwithstand- 
ing the importance of this work and the good progress 
already made in this area, there is still much disagree- 
ment regarding how to define teaching effectiveness. What 
is considered a desirable behavior by one administrator, 
teacher, educator, or supervisor has often been considered 
undesirable by another. 

The purpose of this investigation was to make a behav- 
ioral studv of teaching effectiveness through the use of the 
critical incident method of investigation. More specifically, 
an attempt was made to find the answers to the following 
questions: 

1. What specific behaviors are associated with the 
incidents reported by teachers as being effective or ineffec- 
tive? 

2. What critical requirements for teaching might be 
inferred from the behaviors already compiled in this in- 
vestigation? 

The research technique employed in this study is called 
the “Critical Incident Technique”. Briefly, this technique 
systematizes the collection of descriptions of behaviors 
from members of the group being studied, the analysis of 
the data thus obtained, and the formulation of the final _ 
results. The primary aim of the “Critical Incident Tech- 
nique” is to produce a list of critical requirements which 
will be valid, comprehensive, and as objective as possible. 
Critical requirements are defined as those specific behav- 
iors found in a significant number of instances that seem 
to reflect effectiveness or ineffectiveness in the particular 
job or activity being considered. 

The data for this investigation were collected from 
written responses to a self-explanatory questionnaire 
designed to obtain objective descriptions of effective and 
ineffective behaviors of teachers. Incidents were obtained 
from both elementary and secondary school teachers em- 
ployed in the State of Wisconsin. The reporters in this 
study described effective and ineffective behaviors about 
themselves and not other teachers. Incidents thus repre- 
sented first hand experiences in which the teacher was 
personally well aware of the results of the activity. 

Of the five hundred incident reports sent out, the inves- 
tigator received two hundred and forty-seven responses 
(49.4%). These two hundred and forty-seven cooperating 
teachers provided the investigator with two hundred and 
thirty-one effective incidents and two hundred and twelve 





ineffective incidents for a total of four hundred and forty- 
three incidents. 

After the collection of data from the respondents was 
completed, the incidents were classified into five major 
areas of teaching responsibility. Each major area repre- 
sented a distinct phase of a school teacher’s job with 
relatively little overlapping. These major areas of teach- 
ing responsibility were: (1) classroom instruction, (2) in- 
dividual attention to pupils’ needs and guidance, (3) main- 
taining effective working relations with community, parents 
and peers, (4) handling cases of misconduct, and (5) super- 
vision of extra-classroom duties. 

The next step involved the formation of categories 
within areas and sub-categories within categories. All 
told, the four hundred and forty-three incidents produced 
five major areas, twelve categories, and eighty-three 
sub-categories. After this was completed and similar 
behaviors had been grouped together, critical requirements 
in the form of principles of teaching were written for each 
group of similar behaviors. In this manner, a total of one 
hundred and two critical requirements associated with 
teaching was formulated. These one hundred and two 
principles of teaching characterize a living philosophy of 
Teaching as seen through the eyes of the rank and file 
teacher. 

In conclusion, it was found that teachers reported more 
behaviors relative to “Classroom Instruction” (Area I) 
than any other aspect of teaching responsibility. More 
effective behaviors (72% of all the behaviors reported in 
this area) were reported for the phase of teaching dealing 
with “Individual Attention to Pupils and Guidance” (Area 
II) than in any other aspect of teaching responsibility. 
Conversely, more ineffective behaviors were reported in 
regard to the “Handling of Cases of Misconduct” (Area IV) 
than in any other phase of teaching responsibility. The 
area of teaching responsibility receiving the least attention 
dealt with “Supervision of Extra Classroom Duties” (Area 
V). 

Within these areas of teaching responsibility, some 
behaviors were reported with a greater frequency than 
others. These, it was assumed, were more significant for 
effective teaching in the judgment of the teachers reporting 
in this investigation. 

The use of the critical incident technique in the field 
of educational research is far from a polished research 
device. There is much to be improved on, but the potential 
results of further research along these lines can definitely 
be an invaluable assistance in developing a better under- 
standing of the behavior of an effective teacher. 

190 pages. $2.50. Mic 57-4059 


SOCIAL ASPECTS OF MENTAL DEFICIENCY 
(Publication No. 23,330) 


Herbert Goldstein, Ed.D. 
University of Illinois, 1957 


Mental deficiency is a problem in all societies. The 
number and nature of social roles as they relate to tech- 
nological development of the society determine the inten- 
sity with which mental deficiency becomes a social problem. 
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The critical relationship is that of the intellectual status 
of the individual, the efficiency with which he performs 
social roles, and the limits and conditions of behaviors 
typical of his social environment. Persons who cannot 
fulfill social roles adequately because of mental subnor- 
mality are assigned the status of mental deficiency. 

Historically, mental deficiency as a social problem is 
related to social change. Changes in Western society 
effected by industrialization and changes in philosophy and 
class structure contributed to the amplification of the 
problem. Methods of social control and treatment were 
diffused to this country from Europe. The public institu- 
tion has been the major measure of control and care. 
Treatment and training has been the responsibility of the 
local community as well as the institution. 

Systems of definition and classification of mentally 
deficient persons were formulated by the three disciplines 
working in this area: medicine, psychology, and education. 
In devising definitions and classifications, each discipline 
emphasizes characteristics most relevant to its work. 
Existing systems comprise a three-track formulation in 
which the tracks are held separate by differences in lan- 
guage and defining variables. All three systems stress 
the mental status of the individual as determined by tests 
of intelligence and achievement. Little emphasis is placed 
on the relationship of the individual’s behavior to the de- 
mands of his social environment. An alternative basis for 
definition and classification was suggested based on the 
social behavior of the individual as determined by his 
mental status and as related to behavioral criteria estab- 
lished in his immediate social environment. This system 
would provide a unified concept of mental deficiency com- 
mon to all disciplines. 

Provisions for care, treatment, and training of mentally 
deficient persons were discussed. State-operated institu- 
tions accomodate a small proportion of the total mentally 
deficient population. Institutional populations have been 
mainly of the higher-grade types. Social pressures have 
caused changes in admission policies so that resident 
populations are tending to become predominantly lower- 
grade types. 

Public schools provide special facilities for educable 
mentally deficient children mostly at the elementary school 
level. Recently, secondary school provisions have expanded 
to accomodate adolescents. High school programs empha- 
size skills and behayiors relative to community adjust- 
ment. Classes for trainable mentally deficient children 
are another recent development in public schools. Pro- 
grams for these children stress skills of self-care and 
socialization. 

Studies of mentally deficient persons at maturity show 
that a majority adjust to community living. Most hold jobs 
and are economically independent. A critical factor in 
adjustment is the amount of counseling and guidance avail- 
able in obtaining and holding a job. The high school con- 
tributes placement and counseling services within the 
limits of its operation. Other community agencies have 
recently begun to contribute to this problem. Projected 
changes in industry effected by the trend toward mechani- 
zation and automation will effect the job of community 
agencies since the occupational picture will undergo 
changes. 

The dynamic changes in American society require that 
workers in the area of mental deficiency subscribe to an 
equally dynamic concept of mental deficiency. Conceiving 





of mental deficiency as a status assigned to persons who 
cannot fulfill social roles because of mental subnormality 
invokes all of the implications for behavioral limits inher- 
ent in the individual’s social environment as they relate to 
the ability of the individual to fulfill his critical social 
roles. This concept permits for changes in behavioral 
values arising out of the changes in society since it does 
not establish limits without taking into account the dynam- 
ics behind the limits. 336 pages. $4.30. Mic 57-4060 


AN EVALUATION OF THE PLANNING ASPECT 
OF THE IN-SERVICE TEACHER EDUCATION 
PROGRAM OF THE ELEMENTARY DIVISION OF 
THE BALTIMORE CITY DEPARTMENT OF EDUCATION 


(Publication No. 23,267) 


Nathan Neubert Jaffa, Ed.D. 
University of Maryland, 1957 


Supervisor: Professor Clarence A, Newell 


The purpose of this study is to evaluate the planning of 
the workshop program. The investigator was one of a 
group of staff members from the field who had taken over 
from central office personnel the official leadership of the 
-program. 

In attempting to realize the main purpose of the project, 
it was planned that the following leads would emerge as a 
result of examining the data compiled during the research: 


1. for further development of the program 


2. for identification of strengths and weaknesses in the 
program 


. for identification of specific needs of all personnel 
involved in the experience 


. for implications for this school system and others 
which might want to inaugurate a similar program 
or improve an existing one 


. to identify those administrative procedures which 
are consistent with current thinking 


. to identify those activities which were consistent 
with current thinking in the area of group planning 


Since no existing list of criteria could be found to eval- 
uate the planning aspect of an in-service teacher education 
program, one was developed. Professional texts, periodi- 
cals, and contributions by letter from selected educators 
revealed aims and objectives for such a program, and 
from these were developed thirty criteria. 

The data used to evaluate the planning of the workshops 
was gathered from reading the records, minutes, publica- 
tions, and releases of those groups of the Baltimore City 
Department of Education which were involved in the pro- 
gram. These sources were augmented by information 
gathered from replies to questionnaires and from inter- 
views. Contributions toward the evaluation of the program 
were made by only those who had participated in the plan- 
ning. This procedure was used in order to eliminate any 
data based upon factors inherent in the presentation of the 
program. 
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General recommendations for the Baltimore City school 
system and others operating such a program or planning to 
begin this type of activity emerged from this investigation. 
The evidence gathered indicates that while, as a whole, the 
program had been planned well when evaluated using the 
criteria developed for this study, certain specific areas 
need strengthening. 

The major interpretations, implications and recom- 
mendations which grew out of this study are the following: 


1. The evolved list of criteria can be of use to school 
systems evaluating the planning aspect of an in- 
service teacher education program. 


. The same personnel should not be involved year 
after year. This procedure will offer opportunities 
to many staff members and will not overwork the 
same people. 


. Continuous evaluations should continue to be the 
basis for making final changes in the long-term 
flexible planning. 


. Participation in the program should continue to be 
upon a voluntary basis. 


. When leads for other in-service activities emerge, 
they should continue to be evaluated and then imple- 
mented when considered to be valuable to the staff. 


. The presentation phase of the program should be 
evaluated as a follow-up of evaluating the planning. 


. The planning of the individual workshops should be 
evaluated since this study contains data concerning 
the total program and does not necessarily reflect 
what is happening in each individual workshop. 


. The central office staff should continue to be used 
as resource personnel and should continue to offer 
those coordinating activities which are not practical 
in the field. 


. Detailed, specific recommendations for use in in- 
service workshop opportunities cannot be made since 
each situation is unique and changing in order to 
meet the needs of particular individuals at a given 
time. 160 pages. $2.10. Mic 57-4061 


A STUDY OF THE TEACHERS AND THEIR 
ASSIGNMENTS IN MINNESOTA SECONDARY SCHOOLS 


(Publication No. 22,613) 


John August Johnson, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor Hubert H, Mills 


The purpose of the study was to get information con- 
cerning the teachers and their assignments in Minnesota 
secondary schools, so that teacher education institutions 
can do a more adequate job of preparing teachers for 
these schools. 

The data on which the study was based were obtained 
from the Annual Reports Relating to Qualifications of 





Teachers in Secondary Schools, on file in the State Depart- 
ment of Education Office in Saint Paul, Minnesota. A 
twenty per cent random sample of the state’s high schools 
was taken after the total number of schools were grouped 
according to the number of teachers employed and the 

type of administrative organization of each. The reliabil- 
ity of the stratified random sample taken was indicated by 
comparison of fifteen per cent and twenty per cent samples. 

Eight types of information were gathered for each of 
the high school teachers studied. From tabulations of this 
information it was ascertained that approximately fifty-six 
per cent of the teachers were men, with six-year high 
schools having the largest proportion of men teachers and 
the junior high schools having the most even division of 
the sexes among their teachers. The larger high schools 
also had the most even distribution of teachers according 
to sex and the smaller schools having the largest propor- 
tion of men teachers. A significantly greater proportion 
of women teachers were assigned classes in subject matter 
fields for which they had not been academically prepared 
by having major or minor concentrations of college credit, 
than were men teachers. | 

When the factor of size of school was compared with 
the teaching program assignments of their teachers, the 
differences were not great enough to indicate any real 
variations among the various sizes of schools. The type 
of high school made little difference in the kind of teaching 
assignments. ? 

The data also revealed that those teachers who had the 
fewest years of teaching experience were more apt to be 
given teaching assignments in their major and minor fields. 
However, these teachers were also more apt to be given 
assignments in more than one field, than those with more 
experience. 

When the undergraduate professional preparations of 
the high school teachers were examined, the data showed 
that approximately twenty-five per cent were supplied by 
each of four groups of teacher education institutions; the 
state’s teachers colleges, the state’s liberal arts colleges, 
the University of Minnesota and out-of-state institutions. 

Tabulation of teaching assignments showed that almost 
three-fourths were teaching only in fields for which they 
were academically prepared and the balance were doing 
some teaching in other fields. Those with majors in spe- 
cial fields were more likely to be given assignments teach- 
ing in their major fields only, than those with majors in 
the academic fields. 

A large majority of those with graduate degrees were 
men. The teachers with such degrees were more apt to 
be teaching in the junior and senior high schools and in 
the larger schools. The teaching program assignments of 
these teachers differed very little from those without 
graduate degrees. 

Approximately three out of four high school teachers 
have extra-curricular assignments. Of those with such 
assignments about two out of each five had assignments 
related to their major or minor fields. 

It is recommended that efforts should be made to re- 
cruit young women for the secondary field. Improvement 


in making assignments to teachers in their fields of spe- 


cialization is possible through more careful employment 
practices, better placement, more careful assignments of 
duties by administrators and more thorough guidance and 
counseling of teachers during their pre-service education 
period. 
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The importance of preparation for assignments in the 
extra-curricular activities should also be stressed to the 
prospective teacher. 189 pages. $2.50. Mic 57-4062 


RELATIONSHIPS OF INDUSTRIAL ARTS TO THE 
MODERN ELEMENTARY SCHOOL CURRICULUM: 
RECOMMENDATIONS FOR IMPROVEMENTS 
IN ELEMENTARY INDUSTRIAL ARTS 
UNDERGRADUATE TEACHER EDUCATION PROGRAMS 
IN NEW YORK STATE COLLEGES 


(Publication No. 22,729) 


Damon Kieffer Kroh, Ed.D. 
New York University, 1957 


Although a license to teach industrial arts in New York 
State public schools is valid for use in kindergarten through 
grade twelve, colleges with industrial arts specializations 
have geared their curricula to the training of junior-senior 
high school shop teachers. Graduates experience difficul- 
ties in adapting their training to elementary school (K-6) 
situations. 

It was believed that elementary school administrators 
and shop teachers could offer recommendations to serve 
as guides for revision of existing curricula so that candi- 
dates would be better trained for elementary school posi- 
tions. 


The Problem 


The problem was to prepare a set of recommendations 
for ‘consideration by industrial arts departments in teacher- 

















education institutions in New York State, with a view to y to the 
more adequate preparation on of ‘elementary school industrial 
arts arts teachers. 

~The study included: a review of literature pertaining 
to the subject, a survey, and opinions requested from and 
submitted by authorities in teacher-education, industrial 
arts, and general elementary school education. 











The Procedure 


Nassau County, on Long Island, was the center for the 

investigation because of its concentration of school dis- 

- tricts with elementary school industrial arts programs. 

A two-part instrument was devised for interview purposes. 
Part I was used in questioning administrators concerning 
their school special services, including the industrial arts 
program; Part Il was used for interviewing shop teachers 
about their undergraduate training and its suitability as 
preparation for their present positions. Each respondent 
was asked to propose recommendations which could be 

used in consideration of possible revisions of undergraduate 
curricula so that future teachers would be prepared toserve 
at any level of teaching. 

Thirty-nine interviews were conducted. Briefly, the 
findings were that: (1) the majority of elementary indus- 
trial arts teachers serve in a consultant capacity; (2) 
teachers believe that they were inadequately prepared for 
their present positions, and that to overcome the lacks they 
must pursue graduate work, and (3).both teachers and 
administrators recommend that college curricula be re- 
vised to provide understandings concerning elementary 








school organization, methods and curriculum, and courses 
in child study and child psychology. 

The findings were submitted to a selected jury of edu- 
cators in the elementary, industrial arts, and teacher- 
education fields for their opinions. 


The Recommendations 


Certain recommendations were drawn from the findings 
of the study. These were: 


1. That the New York State Education department and 
the colleges with industrial arts specializations 
re-evaluate their requirements for certification of 
industrial arts teachers and establish a curriculum 
for training teachers to serve at any level of public 
school education. 


. The Bureau of Industrial Arts Education should 
operate under the control of the Assistant Commis- 
sioner for General Education rather than the Assist- 
ant Commissioner for Vocational Education. 


. The present undergraduate curriculum at each col- 
lege should be rebuilt upon the emphasis on the 
qualitative aspects of teaching as a profession rather 
than upon the present emphasis on technical skills as 
the vehicle for becoming a successful shop teacher. 


. Industrial arts should be treated as a method in 
education. The technical skills of the curriculum 
should be taught as the means for interpretation and 
enrichment of the public school general education 
program. 


. Anew curriculum should be devised for the four- 
year undergraduate work in industrial arts education. 


As a contribution to the industrial arts teacher-educa- — 
tion field a “proposed curriculum” is included. 
344 pages. $4.40. Mic 57-4063 


TEACHER TRAINING AND THE IMPROVEMENT 
OF LIVING CONDITIONS IN THAILAND 


(Publication No. 23,355) 


Ruchira Chinnapongse Mendiones, Ed.D. 
University of Illinois, 1957 


Thailand is a land of great natural resources but the 
living conditions are poor. Its poverty is due to several 
factors. The important ones are: 

1. Thailand has not yet utilized its natural resources 
to the maximum extent. 

2. Certain attitudes and personality traits of the popu- 
lation are barriers to improvement. 

3. Thailand has failed to utilize education as a way of 
dealing with social, economic, and civic problems. 

The problem of this study is one of improving the living 
conditions by getting the Thai people to deal with these 
factors effectively. In view of the fact that education is 
one way of accomplishing this end, the writer suggests a 
new curriculum for rural school as follows: 

1. The curriculum should deal with the farmers’ prob- 
lems in each region of the country. Furthermore, it should 
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encourage study of the problems involved in making use of 
natural resources and products found in each region. By 
engaging in these activities, pupils will acquire agricul- 
tural knowledge ahd farm techniques. In addition, they 
will overcome certain superstitious beliefs and personality 
traits such as lethargy. 

The curriculum should also consist of health knowledge 
and health practices which will help the farm children to 
protect themselves against certain diseases found in their 
own region and to control these diseases. 

2. The method of learning and teaching should be 
changed from the present text-study procedure to problem- 
solving. 

3. Methods of appraisal should emphasize personality 
changes conforming to the main objective, namely, to 
improve living conditions. These include not only subject- 
matter achievement but also attitudes, interests, ideals, 
ways of thinking and living, work habits, and personal and 
social adaptability. 

4. Instructional materials must be written for the 
pupils in terms of their needs and problems. The outlook 
of the textbook must be changed. The textbook must as- 
sume other functions than that of defining the framework 
of the course. Besides textbooks, the school should pro- 
vide a variety of instructional materials and devices in- 
cluding audio-visual aids. 

2. Education of the growing generation and of adults 
must go hand in hand with that of the children. 

In order to help teachers to cope with the new tasks 
they will meet in dealing with the above suggested curricu- 
lum, the writer proposes that a program of pre-service 
education for rural teachers be extended to two years 
beyond Mattayom VI and that it should consist of the follow- 
ing areas: 

1. General education which includes fundamental skills, 
citizenship education, study of rural life, physical educa- 
tion and public health. 

2. Professional education which includes educational 
philosophy, principles of teaching, educational psychology, 
curriculum construction, methods of teaching, guidance 
and evaluation of the learner’s progress and of educational 
practices. 

3. Vocational-technical education which includes agri- 
cultural education, industrial education, scientific investi- 
gation and research on the utilization and improvement of 
natural resources, economic education, housing construc- 
tion, water reservoir construction, dam and irrigation 
construction, and animal and dairy husbandry. 

4. Participatory activities which includes community 
participatory activities and practice teaching. 

In order to help teachers who are now in the schools to 
overcome their insecurity in carrying out the reorganized 
curriculum, in-service training should be offered to teach- 
ers either at the central institution of the region or at the 
province by a group of experts on local problems. The 
in-service training should be given both in practice and 
theory based on real problems confronted by the teachers 
and pupils in their daily living. Also, refresher courses 
should be offered from time to time to keep teachers 
abreast of new ideas and events. 

159 pages. $2.10. Mic 57-4064 





THE ORGANIZATION AND ADMINISTRATION OF 
STUDENT TEACHING, AS CONDUCTED IN 
THE PUBLIC SCHOOLS (OFF-CAMPUS) OF NEBRASKA 


(Publication No. 22,839) 


Evert Paul Morris, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Merle A, Stoneman, Ph.D. 


The Purpose and Procedure of the Study 


The purpose of this study was to investigate the pre- 
vailing policies and practices in student teaching as it is 
carried on in the public schools (off-campus) of Nebraska, 
to draw conclusions as to the desirability and worth of the 
program as a whole, and to make certain recommendations 
for the continuance and improvement of student teaching. 
Inasmuch as most previous studies of the student teaching 
program had been developed and carried on from the stand- 
point of colleges concerned in teacher training, in this 
study, the major emphasis in the investigations involved 
was placed on evaluations by those individuals and groups 
who are most closely connected with the public school 
student teaching experience. Therefore, different forms of 
questionnaire-opinionnaires were devised and submitted to 
college directors of student teaching, administrators and 
cooperating teachers of public schools utilized for off- 
campus student teaching, and college students who were 
currently doing student teaching. 


The Conclusions of this Study 


The conclusions of this study are too many and varied 
in subject content to be quoted here. However, it may be 
said that, in general the various groups cooperating in 
filling out the questionnaire-opinionnaires used in the study 
were in general agreement as to the most desirable and 
the least desirable factors of the student teaching program 
as it is carried in Nebraska. 


Recommendations Growing out of the Study 


The colleges and universities of Nebraska which 
carry on teacher education programs should consider 
the desirability of more uniformity in standards, 
requirements, and arrangements for student teach- 


ing. 


, Consideration should be given to the possibility 
of starting the student teaching experience in college- 
sponsored laboratory schools, and completing it in 
public school situations. 


Consideration should be given to arranging for 
more visits by college directors of student teaching 
and other college personnel to the public school 
classrooms to which student teachers are assigned, 
and to the student teacher while he is at work. 


Consideration should be given to the inaugura- 
tion of in-service training programs for the super- 
vising public school teachers. 


Student teaching should be done in one intensive 
period, at or near the close of the college program. 
It should be done on the block plan, rather than on 
the single period plan. 
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There should be more emphasis placed on and 
opportunity given for actual teaching in the teacher 
training program, following a period of observation. 


; The observation portion of the teacher training 
program should give opportunity to observe the work 
of more than one person and classroom situation. 


The student teaching experience should include 
some participation in school activities other than 
the classroom situation. 


More time should be allowed for conferences 
between student teachers and their supervising 
teachers. 


Student teachers should be used more as substi- 
tute teachers when the regular teachers are absent. 


Not more than one student teacher should be 
assigned to a supervising public school teacher at 
any one time. 335 pages. $4.30. Mic 57-4065 


A STUDY OF THE FACTORS WHICH HAVE CAUSED 
ELEMENTARY SCHOOL TEACHERS 
TO LEAVE THE PROFESSION 


(Publication No. 23,117) 


Hyman Larry Reiner, Ph.D. 
The University of Connecticut, 1957 


The Problem 


The purposes of this study were: - 

1. To identify the factors which prevented qualified 
elementary school teachers from entering the profession 
or which caused them to withdraw after a relatively short 
period of professional service. 2. To present teachers’ 
attitudes toward their professional preparation and experi- 
ences. 


Delimitation of the Problem 


This study was limited to those people who were gradu- 
ated from the regular four-year teacher preparatory cur- 
riculum in elementary education, starting with the graduat- 
ing class of June 1947 through the graduating class of June 
1955, and to those people who had successfully completed 
at least the first unit of instruction in the Intensive Pro- 
gram for College Graduates, from June 1, 1949 through 
September 1, 1955. 

The population of this study was confined solely to those 
teachers who were prepared at the four state teachers 
colleges in Connecticut, and who were not employed as 
regular instructors in any public or private schools as of 
October 15, 1955. 


Procedure 


The data for this investigation was obtained from: 

1. The official files of the Certification Office of the 
State Board of Education and the four state teachers col- 
leges. 2. A questionnaire was sent to those teachers de- 
scribed in the “Delimitation of the Problem” to obtain 
factual information and elicit attitudinal data. 





Findings 
A. Findings related to teacher “drop-out”. 
1. Military service: 


a. was the major factor in preventing “regular” 
male respondents from entering, and in causing 
them to withdraw from the teaching profession. 


. was not identified as a factor in preventing any 
“intensive” male respondents from entering the 
profession and was a relatively minor factor in 
causing them to withdraw from the teaching pro- 
fession. | 


2. Inadequate salary: 


a. was ranked second as the major factor in pre- 
venting “regular” male respondents from enter- 
ing the teaching profession and causing early 
“drop-out”. 


. was ranked second as the major factor in pre- 
venting “intensive” male respondents from 
entering the teaching field and ranked first as 
the factor causing “drop-out”. 


. was relatively ineffective as a factor in causing 
the “regular” or “intensive” female respondents 
to “drop-out”. 


3. Home responsibilities: 


a. was the factor that caused most of the “regular” 
or “intensive” female respondents to “drop-out”. 


B. Findings related to teacher attitudes toward profes- 
sional experiences. 


1. A greater per cent of the “regular” respondents 
than “intensive” respondents held positive attitudes 
toward: 


a. their professional experiences with elementary 
school children, 


. the supervision they received during their first 
year of full time teaching responsibilities, and 


. their professional preparation at the teachers 
colleges. 


. A greater per cent of the “intensive” respondents 
than “regular” respondents: 


a. considered their classroom teaching as having 
been somewhat less than professionally adequate, 
and 


. felt harrassed to the point of frustration by such 
problems as “discipline”, “classroom manage- 
ment”, and “unsympathetic supervision”. 


. A large number of the “intensive” teachers who 
withdrew from the profession considered the course 
requirements as “excessive”, “ineffective and/or 
repetitious”. 


Recommendations 
A. For organizations concerned with teacher recruitment: 


1. Whereas, “military service” is a factor causing 
“regular” male teachers to “drop-out”, it is 
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recommended that boards of education make avail- 
able to the teachers in the service such materials 
as: 


a. lists dealing with teaching vacancies, and 


b. literature welcoming these men into the teaching 
profession. 


. Whereas, “inadequate salary” is a factor in causing 
male teachers to withdraw from the profession, it 
is recommended that school boards explore the 
possibilities of merit raises and/or special depend- 
ency allowances. | 


. Whereas, “family responsibilities” was the major 
factor in causing female teachers to “drop-out”, it 
is recommended that school systems promote child- 
care centers so that pre-school children of young 
teachers may receive supervision. 


B. For the Connecticut State Teachers Colleges: 


1. Whereas, “inadequate preparation” was identified 
by the “intensive” teachers as a factor influencing 
their decisions to “drop-out”, it is recommended 
that the teachers colleges in Connecticut re-examine 
their Intensive Program for College Graduates. 


. Whereas, the courses required for permanent certi- 
fication were described by “intensive” teachers as 
“excessive”, “ineffective and/or repetitious”, it is 
recommended that the teachers colleges in Connecti- 
cut re-evaluate the course requirements. 

262 pages. $3.40. Mic 57-4066 


THE DEVELOPMENT AND APPRAISAL OF 
A COURSE IN BASIC MATHEMATICS FOR 
PROSPECTIVE ELEMENTARY-SCHOOL TEACHERS 


(Publication No. 19,047) 


Joseph Jean Stipanowich, Ed.D. 
Northwestern University, 1956 


The lack of teacher preparation in arithmetic is alarm- 
ing. The purpose of this study was to attempt to develop 
an experimental course for use at Western Illinois State 
College that would provide prospective elementary-school 
teachers at that institution with the opportunity to secure 
the scholarship in mathematics needed by elementary- 
school teachers and to obtain data concerning the needs of 
and training programs for such future teachers that might 
contribute to an upgrading development in this area of 
teacher education at the national level. 

So that the writer might know and be guided by the 
opinions of authorities while carrying out the investigation, 
a hundred carefully selected mathematics-education spe- 
cialists were asked to complete a questionnaire dealing 
with training programs in mathematics for prospective 
elementary-school teachers. Seventy of them--affiliated 
with institutions of higher learning in thirty-two states-- 
cooperated in this phase of the study. In replying, a major- 
ity indicated that they were opposed to many of the modal 
practices that characterize modern programs of this type. 
The selected specialists mentioned most frequently the 





need for more training in mathematics subject matter 
when requested to list modifications that they believed 
would improve such programs. All of them denoted that 
they favored requiring training in arithmetic subject mat- 
ter of college students enrolled in elementary-education 
curricula. Thirty-seven topics, all arithmetical, were 
identified that more than three-fourths of these educators 
had checked as worthy of consideration in a hypothetical 
course designed to provide such training. 

Guided by information obtained from the selected spe- 
Cialists, educators at state teachers colleges in Illinois, 
prospective elementary-school teachers, and other sources, 
an experimental four quarter-hour course in basic mathe- 
matics for prospective elementary-school teachers was 
developed. The course and procedures used in presenting 
it are discussed in detail in the report of the investigation. 

Using a variety of techniques--including administering 
the same tests at the beginning and end of the course-- 
information was obtained to provide insight into the effec- 
tiveness of the experimental course. This information 
dealt with the growth in the computational, social, and 
understanding phases of arithmetic and with the changes in 
attitudes of the forty-seven future teachers who completed 
the course. Although considerable growth was noted in 
each of these areas, even at the end of the course it ap- 
peared that some of the students were in need of additional 
training in arithmetic. Typical of the findings, for example, 
revealed that 55 per cent of the students failed to compute 
as well as “average eighth-grader” at the beginning of the 
course while but 9 per cent of them failed to reach this 
level of achievement before completing the course. 

Factors were identified that seemed to limit the effec- 
tiveness of the experimental course. These were related 
to the attitudes, ability, and preparation of the student; 
class size; pace of instruction; provision for practice; 
basic textbook used; and factors common to courses that 
are being presented for the first time. 

In harmony with Buswell’s recommendation that atten- 
tion should be given to descriptive studies because re- 
search in arithmetic is suffering from a lack of insights 
that might be obtained in this manner, much descriptive 
material--including case reports of students who com- 
pleted the experimental course and a summary of specific 
attitudes toward arithmetic expressed by future teachers-- 
is included in the report of this study. Also, recommenda- 
tions concerning training programs in mathematics for 
prospective elementary-school teachers that seem war- 
ranted in view of this investigation are made, and specific 
problems in teacher education for which there appears to 
be a need for additional research are mentioned. 
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HOME ECONOMICS TEACHERS’ 
DISTRIBUTION OF TIME 
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The major hypothesis tested in this study was: the 
distribution of time among professional and personal activ- 
ities by home economics teachers in vocational departments 
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is influenced by certain conditions inherent in the situation 
and by the teachers’ attitude toward these conditions. Spe- 
cifically, these conditions were teaching load, years of 
teaching experience, attitude toward teaching position, and 
personal or family demands. All attempts to equate effec- 
tiveness of teaching with the amount of time spent or to 
evaluate the distribution of time were purposely omitted 
from this study. 

The sample for this exploratory study included 126 
teachers of vocational home economics from 11 states in 
the Central Region selected by the State Supervisors as 
being representative of all vocational homemaking teachers 
in the state in the following ways: the ratio of married to 
single teachers, the distribution of years of teaching ex- 
perience, variability in the effectiveness of the teaching, 
and the range in size of schools. Data presented by the 
teachers were in the form of daily time logs kept 24 hours 
a day for one week and a personal data sheet incorporating 
both forced choice and free response items on professional, 
personal and family conditions, and attitudes toward the 
teaching assignments. Data collected were treated to 
statistical and logical analysis. 

The findings of the study are of three kinds: 1) results 
of the tests of the hypotheses concerning the conditions 
that seemed to influence the distribution of the teachers’ 
time; 2) information about the time distribution that might 
be of value to teacher educators, administrators and teach- 
ers themselves; and 3) a report of the effectiveness of 
gathering evidence of use of time by daily logs as com- 
pared with estimates of use of time. 

The statistical findings are largely negative. The size 
of the teaching load, the enrollment in the high school, the 
years of teaching experience, and the teachers’ attitudes 
toward their teaching assignments were not found to be 
related to the amount of time spent on the profession, with 
two possible exceptions: 1) the teachers in schools with 
300 to 499 students enrolled seemed to spend more time 
on their profession than teachers in smaller or larger 
schools, and 2) first year teachers appeared to have spent 
more time on planning and study for teaching than experi- 
enced teachers. Teachers who were the mothers of pre- 
school age children spent significantly less time on their 
profession than the teachers who were homemakers with 
children older than elementary age, but otherwise, home 
and family responsibilities did not appear to make a signif- 
icant difference in the distribution of time. Evidence of a 
strong value pattern for the professional or for personal- 
social-family satisfactions seemed to be reflected in the 
way time was distributed among professional and personal 
activities. 

The teachers estimates of the time spent on their 
profession were not significantly different from the time 
actually spent. The mean time estimated on a structured 
schedule was 49.2. On the basis of this finding, greater 
confidence may be placed on time studies derived from 
estimates in time distribution studies than was formerly 
given. 

The mean time the 126 vocational home economics 
teachers spent on their profession in one week was 48.2 
hours. The teachers spent an average of 21.75 hours on 
class instruction, 10.96 hours on non-class instruction 
and 15.50 hours on non-instruction. In comparison with 
related studies of teachers in all secondary areas, the 
home economics teachers were spending about as much 
time in the general function of the school as other teachers, 





but they were spending more time on special school serv- 
ice. The vocational home economics teachers in this study 
were not spending as much time on home experiences and 
conferences as is generally assumed by leaders. The 
reasons for this discrepancy were not explored. 
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AN INVESTIGATION OF PROBLEM SOLVING 
UNDER THREE EXPERIMENTAL CONDITIONS 


(Publication No. 22,878) 


Frank William Banghart, Ed.D. 
University of Virginia, 1957 


PURPOSE 


The purpose of this experiment was to investigate the 
influence of pre-problem set, social influence, grade level, 
and level of mental ability on problem solving efficiency. 


POPULATION 


Eighty-one subjects were used in the experiment. 
These subjects were drawn from the same school and were 
randomly assigned to the experimental treatments. The 
subjects were taken from the fourth, fifth, and seventh 
grades of a rural elementary school. .Twenty-seven of 
twenty-eight subjects were used from an intact seventh 
grade, twenty-five of twenty-six subjects were used from 
an intact fifth grade, twenty-three of twenty-five of an 
intact fourth grade, two fifth grade subjects were drawn 
from another fifth grade class and four fourth grade sub- 
jects were drawn from another fourth grade class. The 
assignment of subjects, to individual, cooperative group 
or non-cooperative group, was done on an alternating basis. 
That is, AB C; where A= one subject at a time, B = three 
subjects simultaneously but non-cooperatively, C = three 
subjects simultaneously and cooperatively solving the 
problem. 


APPARATUS 


The basic apparatus consisted of a panel equipped with 
ten colored lights; two red, two green, two blue, two yel- 
low and two white. A control panel was attached to the 
experimental panel. From this control panel the lights 
could be regulated individually. 


PROCEDURE 


The following steps will illustrate the procedure fol- 
lowed in conducting the experiment: Step 1: The subjects 
were administered a mental abilities test. Step I: The 
subjects were shown the experimental apparatus and in- 
structed in its use. That is, they were told that their task 
would be to predict which panel bulb would light up next. 
They were told that their task would be complete when 
they had made five correct predictions. Step II: The panel 
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bulbs were lighted in the following order: 2-4-6-8-10. 
This is referred to as the set for number series or the 
pre-problem set. Step IV: Following the set for number 
series a shift was made to the color series. An example 
of the color series follows: lights in order white-white, 
red-red, green-green, blue-blue, and yellow-yellow. The 
color series was designed to minimize numerical solution. 
For effective performance on the color series the subject 
had to abandon his set for the number series. 


EXPERIMENTAL CONDITIONS 


The experiment explored the problem solving efficiency 
of subjects with the pre-problem set, using (a) one subject 
at atime, (b) using three subjects at a time under non- 
cooperative conditions, and (c) using three subjects at a 
time under cooperative conditions. Three grade levels 
were used: four, five and seven. Under conditions a and 
b and c the subjects were classified according to three 
levels of mental ability. That is, upper third, middle third 
and lower third. 


STATISTICAL DESIGN 


The statistical designs used for the analysis of data 


were (a) factorial variance design and (b) chi square design. 


CONCLUSIONS 


By grade, the seventh grade had the highest efficiency, 
the fifth grade next highest, and the fourth grade poorest. 
By treatment, the non-cooperative group had the highest 
efficiency, the individuals next highest and the cooperative 
group poorest. 

There was a significant difference (.05) between groups 
at the seventh grade level, regarding the proportionality 
of time spent on the number series versus color series. 
However, no significant differences were found on either 
the fourth or fifth grade levels regarding the “time-color” 
time distribution. 123 pages. $2.00. Mic 57-4069 


APPROACHES TO THE TEACHING OF LITERATURE 
IN THE SECONDARY SCHOOL, 1900-1956 


(Publication No. 24,264) 


John Muth Bernd, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Edward A, Krug 


The purpose of this study is to identify approaches in 
the teaching of literature from 1900 to 1956 and the. rea- 
sons used to support them. Differences in approaches 
may be predicated upon differences in criteria, such as 
curricular objectives, or philosophical, psychological, or 
social theories accepted by teachers and school systems. 
“Approaches” in this study refers to possible organiza- 
tions of secondary school literature courses, here desig- 
nated as: (1) Classics; (2) Historical/chronological; 

(3) Types; (4) Themes; (5) Problems; (6) Individual read- 


ing 


Sources examined in the study include periodical 





articles and professional books on the teaching of litera- 
ture, courses of study, and secondary school literature 
textbooks. 

Examination of sources reveals that there has been 
little conscious rationalization of approaches in teaching 
literature. Although those who have advocated the classics 
approach have tended to express a humanistic viewpoint, 
this idea has evolved over a long period; the classics 
approach began as a basis for writing college entrance 
examination questions. Today, classics are still used to 
a great extent in literature classes, but the classics ap- 
proach is seldom seen. 

The types approach is still very popular in the second- 
ary school, despite much reaction against it by writers on 
the basis that it has concentrated too much upon form and 


‘technique. However, the approach apparently started when 


teachers attempted to vary teaching of classics; pupil 
enjoyment of types was stressed. Reasons given by propo- 
nents of types have almost entirely been concerned with 
understanding of literature; seldom is any other reason 
cited. 

Two aspects of the historical/chronological approach 
have been examined: one has concerned teaching of liter- 
ary history, while the other has dealt with reading of selec- 
tions in chronological order. The first was quite important 
in the early years of this century, but today literary his- 
tory appears to be used simply as introductory or supple- 
mentary material in survey courses. The survey course 
in American or English literature has apparently retained 
a strong position in the last two years of the high school, 
even though there has been a tendency to make it elective. 

Themes, problems, and individual reading approaches 
have all been more concerned with students’ personal 
problems and those of society, than with particular literary 
selections. Of the three, the individual reading approach 
has evidently been discussed more than practiced, for very 
few references to it were located in sources. Problems is 
the most recent approach, and it, too, appears to be used 
only infrequently, but there is little question that the 
themes approach dominates the literature curriculum 
today. Although individual needs and interests, and the 
child growth and development movement are referred to 
by advocates of these approaches, there has been little 
attempt to formulate specific theories in relation to founda- 
tion fields. 

Sources examined have revealed little attempt by au- 
thors of books and articles on literature teaching, by writ- 
ers of courses of study, and by editors of literature text- 
books to relate approaches to philosophical, psychological, 
or social bases. The desirability of making educational 
decisions in relation to foundation fields seems clear, and 
yet those who plan the literature curriculum apparently 
make decisions regarding approaches on other factors. 

If they used relationships between foundation fields and 
approaches, they would have more adequate bases for 
planning the secondary school literature program. 

336 pages. $4.30. Mic 57-4070 
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SOCIAL SCIENCE GENERALIZATIONS FOR USE 
IN THE SOCIAL STUDIES CURRICULUM: 
PROVIDING RECREATION 


(Publication No. 23,172) 


Harold Gardner Emmerson, Ed.D. 
Stanford University, 1957 


Purpose of the Investigation 





This dissertation was one of a series of studies consti- 
tuting a group investigation concerned with the identifica- 
tion of social science generalizations for possible use in 
the social studies curriculum. This particular disserta- 
tion undertook to identify generalizations concerned with 
man engaging in one of his basic activities, providing rec- - 
reation. Through an analysis of selected literature in the 
disciplines of anthropology, economics, geography, politi- 
cal science, social psychology, and sociology, and also 
from the field of recreation, generalizations were identi- 
fied and extracted. History was omitted bacause the 
above disciplines contain their own historical dimensions. 
These statements were then classified and organized in 
useful categories so as to serve as a basic resource to 
educators and others concerned with the development of 
social studies curriculum and instructional materials. 


Procedures 





1. The first step in the research was the compilation 
of a selected bibliography from the six social science dis- 
ciplines, and a selection of texts from the field of providing 
recreation. This involved (1) collection of an initial bibli- 
ography; (2) selection of specialists; (3) rating of the 
bibliography by specialists; and (4) final selection of ref- 
erences. Criteria were established for selection of spe- 
cialists and for rating of the bibliography. Ultimately, a 
total bibliography of fifty-two texts was selected. 

2. For purposes of this study a generalization was 
defined as a “universally applicable statement at the high- 
est level of abstraction relevant to all time or stated times 
(as prehistoric) about man past and/or present engaging in 
the basic human activity of providing recreation.” Aseries 
of pilot studies assured a high degree of objectivity and 
uniformity in the collection of data. Several examples of 
generalizations identified in the study follow: 


“Recreation is an integral part of all human cultures 
wherever mankind is found and in whatever state of advance- 
ment the culture may be, with recreational activities trav- 
ersing the full life span of the individual, and every person 
engaging in some form(s) of recreation.” 


“The difference in recreational patterns is an outcome 
of the cultural conditions under which a people live, with 
the play forms of the group tending to become the play 
forms of the individual.” 


“As work becomes routinized and mechanized, recrea- 
tion . . . becomes more and more important as fulfilling a 
cultural need.” 


3. The final bibliography was subjected to intensive 
analysis. Identified generalizations were recorded and 
coded. Approximately 793 generalizations were selected 
from the text material. 





4. The generalizations were then categorized through 
an analysis of the data in terms of the frequency of recur- 
rence of major ideas and the establishing of discrete cat- 
egories suggested by this incidence. 

5. The researcher then located and brought together 
those generalizations for which, in whole or in part, com- 
parable statements were found. This synthesis resulted 
finally in 196 generalizations. 


Conclusions 





1. For the first time, this study provides an extensive 
listing of significant generalized ideas concerning man 
engaged in providing recreation. In essence, the study 
makes available a portion of the cultural heritage recorded 
in the social sciences, but not available in a readily usable 
form. 

2. This research may provide educators with “antici- 
pated outcomes of instruction” in the social studies which 
furnish both instructional foci within each teaching unit 
and a frame of reference against which they can plan learn- 
ing experiences, adapt teaching methods, and select in- 
structional materials. 

3. This research may be of value to state and local 
committees concerned with the development of social 
studies curriculum. 

4. Writers of texts and other instructional materials 
may find use for the data in the preparation of their mate- 
rials. 

5. This data should provide a reference for the evalua- 
tion of textbooks, resource bulletins, audio-visual aids, 
and courses of study. 155 pages. $2.05. Mic 57-4071 


REFLECTIONS OF PRAGMATIC PHILOSOPHY 
IN THE LITERATURE ON MATHEMATICS TEACHING 


(Publication No. 24,332) 


Edith Sophie Treuenfels, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Merle L, Borrowman 


This study identifies expressions of agreement between 
pragmatic philosophy and the literature on mathematics 
teaching. 

The term “pragmatic philosophy” denotes ideas of 
some or all of the following philosophers: Charles Sanders 
Peirce, William James, John Dewey, George Herbert Mead, 
Boyd H. Bode, William Heard Kilpatrick, and John L. 
Childs. 

Mathematics teaching is limited to secondary-school 
mathematics for the purpose of this study. The literature 
includes method books, elementary algebra and plane 
geometry text books, yearbooks of the National Council of 
Teachers of Mathematics, and the journal, The Mathemat- 
ics Teacher. 

No statements of pragmatic philosophy or its educa- 
tional viewpoint were available in a form which lent itself 
to comparison with procedures advocated for classroom 
teaching. Therefore, it was necessary first to formulate 
such statements. They were based on the writings of the 
seven pragmatists named above. They express pragmatic 
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thought with respect to the following topics: “thought,” 
“intelligence,” “knowledge,” “mind,” and “signs and sym- 
bols” (included as pertinent elements in the logical aspects 
of pragmatism) and “habit,” “learning,” and “interest” 
(chosen for their pedagogical aspects). No attempt is made 
to describe any individual pragmatixt’s scope of interest 
in these nine topics. Instead, a composite picture of prag- 
matic thought is developed. 

From the discussion of these nine topics seven short 
statements were abstracted. These seven statements sum- 
marize explicit or implied applications of pragmatism to 
education. They deal with “method of inquiry,” “meaning, ” 
“knowledge and the curriculum, ” “functions of education, ” 
“motivation,” “specific and concomitant learnings,” and 
the “role of the teacher.” 

These seven statements served as a framework for 
investigating the literature on mathematics teaching. The 
literature was analyzed for expressions of agreement and 
open disagreement with the seven elements of pragmatic 
thought. The evidence of agreement is reported in seven 
sections corresponding to the summarizing statements, 
except that evidence from the text books is treated ina 
separate chapter. Expressions of disagreement are dis- 
cussed in a separate chapter, “Criticism.” 

Enough expressions of agreement between pragmatism 
and the literature on mathematics teaching were found to 
warrant the conclusion that pragmatic philosophy is occa- 
sionally reflected. Such expressions are relatively few; 
they are not pronounced with great emphasis. None of the 
books and journals which were investigated show evidence 
that a pragmatic orientation provided the guideline for the 
choice and the organization of the writing. 

Further research is needed to establish whether or not 
the pragmatic implications for education are founded 
uniquely in pragmatism. Likewise, the reasons for the 
relative scarcity of pragmatic expressions in the literature 
on mathematics teaching need further examination. 

Some possible reasons suggest themselves as warrant- 
ing further study, namely: 


1. The mathematics educator has so large a 
field of knowledge to master that he cannot study 
philosophy. 


2. Educational psychology offers him recom- 
mendations for his task which are more directly 
applicable than are the philosophical pronounce- 
ments of pragmatism. 


3. Some mathematics educators find mathemat- 
ics to be so clearly defined and delimited a universe 
of inquiry that they feel its unity is best preserved 
when no relation to other fields is sought. 


4. The pragmatists have neglected to extend 
their logic of inquiry to include sufficient emphasis 
on the method of acquiring knowledge which the 
learner finds developed in an organized body and 
stored in efficient symbols. The pragmatic empha- 
sis is on discovery of new knowledge and meanings 
while the teaching of mathematics calls mostly for 
the former type of learning. 


9. Pragmatic philosophy does not give adequate 
attention to the problems of person-to-person com- 
munication, that is, to the aspect of human relations 





which is most important tothe problems of teaching 
at the classroom level. 
235 pages. $3.05. Mic 57-4072 


UTILIZATION OF THE MAICO F-1 DELUXE 
AUDIOMETER IN DIFFERENTIATING BETWEEN 
FUNCTIONAL AND ORGANIC DISORD!RS OF 
HEARING IN PUBLIC SCHOOLS 


(Publication No. 24,115) 


Harold N. Williams, Ed.D. 
Bradley University, 1957 


The purpose of the study is to explore the possible 
utilization of the Maico F-1 Deluxe Audiometer in differ- 
entiating between functional and organic disorders of hear- 
ing in a public school population. The Maico F-1 Deluxe 
Audiometer was chosen for the study because it is widely 
used in public school audiometry. 

A review of the tests and/or techniques presently used 
or that had been employed in the past to distinguish be- 
tween functional and organic hearing losses is included in 
the study. Those tests and/or techniques that could be 
administered through the utilization of the Maico F-1 
Deluxe Audiometer were given to eighteen children sus- 
pected of having a functional disorder of hearing. These 
tests included the Shifting or Swing Tone Test, Pure Tone 
Threshold Test, Lombard Test, Stenger Test and the 
Modified Doerfler-Stewart Test. 

When it was necessary to present a tone to both ears 
simultaneously, a Maico Multi Phone Adaptor was plugged 
into the Outlet Jack of the audiometer and then the two air 
receivers, or one air receiver and the bone conduction 
unit, were plugged into the Adaptor. In administering the 
Stenger Test, a pure tone was presented to the good ear 
by bone conduction and to the supposedly poor ear by air 
conduction. 

The Modified Doerfler-Stewart Test, so named by the 
author, was administered by presenting a pure tone of 
2000 cycles per second by bone conduction and then intro- 
duced a masking noise by air conduction. This was done 
by placing the bone conduction unit where the testee heard 
the tone best, on the temple or above the eyebrow nearest 
the ear being tested, and the air conduction receiver over 
the ear being tested. An experimental investigation by the 
author, included in the study, seemed to indicate that a 
similar linier relationship exists between the masking of 
a pure tone and the masking of speech. It was necessary 
to modify the Doerfler-Stewart Test by using a pure tone 
as a stimulus instead of using speech because, as the 
author discovered in the study, it is impossible to use live 
voice as a stimulus in the normally constructed rooms 
usually available for testing in our public schools. 

In concluding the study the author finds that the Shift- 
ing or Swing Tone Test was ineffective as a diagnostic aid 
in differentiating between functional and organic disorders 
of hearing in public school populations when it was admin- 
istered through the utilization of the Maico F-1 Deluxe 
Audiometer and that the Lombard Test was of little use 
unless the hearing loss was more than forty decibels. 
Found to be effective in differentiating between functional 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2536 


EDUCATION 





and organic disorders of hearing were the Stenger Test 
for unilateral losses and the Modified Doerfler-Stewart 
Test for both unilateral and bilateral losses. The author 
found, in his particular study, that the Modified Doerfler- 
Stewart Test was the most effective all-around test. 

In summary the author concludes that there are children 
in our public schools who have a functional disorder of 
hearing, that the Maico F-1 Deluxe Audiometer can be 
used to differentiate between organic and functional dis- 
orders of hearing, and that the Modified Doerfler-Stewart 
Test is an adequate tool for this differentiation. 

As a result of the study the author suggests the follow- 
ing for further consideration and exploration: 


(1) Develop tests and/or techniques utilizing other 
audiometers to differentiate between functional and 
organic disorders of hearing. 


(2) A study on the causative factors responsible for 
the development of a functional disorder of hearing. 


(3) Study of presenting masking noise through bone 
conduction. 


(4) Standardization of type, amount, and technique of 
masking. 


(5) Further study of the relationship between masking 
stimuli and masked stimuli when one is presented by 
bone conduction and the other by air conduction as uti- 
lized in the author’s Modified Doerfler-Stewart Test. 
92 pages. $2.00. Mic 57-4073 
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(Publication No. 23,409) 


Bernard Jae Young, Ed.D. 
University of Illinois, 1957 


This study has three basic objectives. One is to learn 
ways professional and lay people may affect curriculum 
development. Another is to discuss ways that both public 
and campus schools assist teachers and teacher candidates 
contribute to curriculum projects by using many kinds of 
group processes. A third is to suggest how campus 
schools, particularly La Crosse State College’s, may pro- 
vide teacher candidates with laboratory experiences in 
kinds of group processes necessary for curriculum devel- 
opment. 

After mention of interrelatedness of curriculum, cul- 
ture, and schools, thoroughly documented discussions 
present patterns and practices of group processes of cur- 
riculum change in which teachers, lay persons, school 
administrators, and pupils can participate at their levels 
of readiness. A strong assumption is that college of edu- 
cation and campus school staff members intending to 
improve teacher preparation programs should be aware 
of used or usable curriculum change processes for public 
schools. | 

- Heavily documented Chapter IV employs opinions of 
prominent educators to indicate some contributions both 





campus schools and public schools can and do make to 
processes of curriculum development. Critical review of 
Chapters I, Il, and IV then explains to what extent recog- 
nized experts in education believe campus schools and 
public schools contribute to teachers’ understandings of 
processes in curriculum change. Discussed are: (1) “proc- 
esses” that seem best securable from campus schools, 

(2) those best secured from public schools, and (3) “proc- 
esses” that can be done well in either kind of school. In 
terms of this study, processes of curriculum change which 
are or can be readily used in either public or campus 
schools are the most numerous. It is supposed that both 
kinds of schools can, do, and should engage in most kinds 
of curriculum change processes. 

Campus schools and their colleges of education, are 
charged with several special responsibilities. They should 
assist teacher candidates become better acquainted with 
the philosophy and function of group processes in curricu- 
lum change via: (1) directed discussion of the nature and 
value of such processes, (2) provision of opportunities for 
planned observation of many sorts of such processes, and 
(3) arranging for actual teacher candidate participation in 
such processes. 

Faculty members of Campus School, La Crosse State 
College, should complete and then employ effectively three 
accomplishments in order to help teacher candidates be- 
come better acquainted with group processes. First, they 
themselves must use more consciously cooperative group 
processes in curriculum development efforts. Second, 
they must become more concerned about helping teacher 
candidates secure beginning skills in group process use. 
Third, they must assume leadership in planning with public 
school and college of education personnel, functional means 
of providing for teacher candidates numerous involvement 
experiences in varieties of group processes. 

Exploratory in nature, this study has no conscious aim 
to prove one hypothesis or another. However, several 
broadly stated conclusions seem certain. 


(1) Curriculum development should involve all persons 
affected by the change. 


(2) Ultimately curriculum change must take place at 
local school and classroom levels. 


(3) Desirable curriculum change depends upon employ- 
ment of the method of intelligence by all partici- 
pants, who, at one time or another contribute leader- 
ship to the project. 


(4) Speed, scope, and direction of curriculum develop- 
ment is a function of the readiness of a particular 
school community involved in the process. 


(5) Leading public schools use a variety of group means 
in curriculum development projects. 


(6) More and more public school teachers must become 
proficient in use of such group processes. 


(7) Undergraduate and graduate programs of teacher 
educatiom must more adequately prepare teachers 
for their responsibilities in cooperative curriculum 
development projects. 


(8) Campus schools should and can play an important 
role in this necessary task. 
242 pages. $3.15. Mic 57-4074 
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THE INTERACTION OF A REFLECTED SHOCK WAVE 
WITH THE BOUNDARY LAYER IN A SHOCK TUBE 


(Publication No. 23,137) 


Herman Mark, Ph.D. 
Cornell University, 1957 


Ideally (one-dimensionally) the reflection of a shock 
from the closed end of a shock tube provides for labora- 
tory study a slug of stationary, high-temperature gas. Due 
to the action of viscosity, however, the flow is not one- 
dimensional, and a boundary layer grows in the fluid fol- 
lowing the initial shock wave. A complete discussion of _ , 
the methods by which this boundary layer is generally 
handled is included. Some mention is made of the heat 
transfer problem associated with the boundary layer of the 
initial-shock afterflow, and the relevant results of the 
analysis of this problem are pointed out. 

To analyze the problem of the reflected shock interact- 
ing with the real flow following the initial shock, the Mach 
number distribution (in a coordinate system moving with 
the reflected shock wave) of this following flow is deter- 
mined, Examination of such a distribution suggests a 
simplification in the statement of the reflected-shock in- 
teraction problem; i.e., the boundary layer may be de- 
scribed entirely by Mp, , the Mach number of a thin layer 
of fluid near the tube wall. This assumption tends to give 
a conservative estimate for the appearance of difficulties 
in the interaction but is sufficient to outline regions of in- 
teraction types over the initial shock wave Mach number 
regime. The analysis on this basis predicts the existence 
of two regions of interaction, In the first, Mp, , the Mach 
number which describes the boundary layer, is lower than 
that of the main stream. Due to the cooling effect of the 
wall, however, a second region appears in which Mp, ex- 
ceeds the Mach number of the fluid in the main stream. A 
more careful study of the situation, comparing the pres- 
sure behind the undisturbed reflected shock wave with the 
stagnation pressure of the boundary layer described by 
Mp_, predicts a third region in the low initial Mach num- 
ber range. Of these three regions, one, in which the stag- 
nation pressure of the boundary layer is exceeded by the 
pressure behind the undisturbed normal reflected sho¢k, 
is bounded by the other two regions in which this does not 
occur. 

An experiment is carried out which verifies the exist- 
ence of the boundaries for these regions and shows that 
they are satisfactorily predicted by the theory. Along with 
the former results sufficient information is obtained from 
the experiments to make possible a model for the interac- 
tion in the most complicated case. This model is further 
verified by measurements made during the experiment. 

The case for interaction with a turbulent boundary 
layer is also considered. The assumption is made that the 
transition of the boundary layer from laminar to turbulent 
flow is indicated by a transition of the interaction from 
that corresponding to a laminar boundary layer to that 
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corresponding to a turbulent boundary layer. The results 
of the investigation indicate that this is apparently the 
case. Below a Reynolds number of about 1.5 x 10° an in- 
teraction corresponding to the laminar bounda~y layer ap- 
pears. Above this value of Reynolds number the interac- 
tion is of a different character. 

Because of the growth of the boundary layer with time, 
the laminar interaction also grows. The measured growth 
checks reasonably well with the rate determined analyti- 
cally. The calculated size of the interaction checks quite 
well with the experimentally-determined value. 

Following this, a model is proposed whereby the effect 
of the boundary-layer interaction on the strength of the re- 
flected shock may be calculated. The calculation indicates 
that the reflected shock is rapidly attenuated for a short 
distance after reflection and this result compares favor- 
ably with available experimental results. 

154 pages. $2.05. Mic 57-4075 


A THEORY OF MACH REFLECTION AT AN 
ARBITRARY ANGLE OF INCIDENCE 


(Publication No. 22,978) 


Berthold Zarwanitzer, Ph.D. 
New York University, 1954 


Adviser: George E, Hudson 


The elementary three-shock configuration theory pre-— 
dicts erroneously the limits of occurence of Mach reflec- 
tion. More refined theories attempting to find solution of 
the flow field, such as theories by Bargmann, Lighthill, 
Ting and Ludloff are limited to glancing angles of incidence 
of the shock due to the adopted procedure of linearization 
of the flow equations. This paper suggests a variational 
approach to the problem, both in the specialized form of 
reflection from a plane wall and the more general form of 
reflection with arbitrary boundary conditions, which lends 
itself readily to reflection at an arbitrary angle of inci- 
dence. 

The variational equations for Mach configurations are 
derived both in Cartesian and in similarity coordinates and 
boundary conditions are formulated. A collocation method 
and the Biezeno-Koch method are used for the numerical 
evaluation of the variational integrals. The Newton- 
Raphson and iteration methods are used for the solution of 
a resulting system of non-linear algebraic equations. The 
scope of the calculation covers three angles of incidence: 
1° 10° and 20°, and the accuracy of the solution desired, 
necessitated the use of a high speed electronic computer of 
the IBM Card- Programmed Electronic Calculator (CPC), 

For glancing angles of incidence, we obtained a very 
close qualitative agreement with a similar example of 
Bargmann, It should be noted, however, that our results 
for glancing angle are superior to those of Bargmann, in 
that they check better with the experimental evidence. 
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Our method, for example, yields a finite strength of a re- 
flected shock, changing in magnitude along its periphery. 

In order to arrive at this result in Bargmann’s method, one 
has to carry out the second order perturbation calculations. 
Our method also permits an easy graphical adjustment of 
shock shapes, which is not the case in Bargmann’s method. 
We are also able to estimate the error involved in our pro- 
cedure and reduce it considerably by increasing the num- 
ber of the collocation points. Bargmann’s method would 
require the carrying out of higher order perturbation cal- 
culations, which is a very cumbersome procedure. But it 
is for larger angles of incidence that our method proves to 
be the most satisfactory. For the case of a 10° angle of in- 
cidence, attempts have been made to generalize the Barg- 
mann perturbation results by a rather arbitrary graphical 
procedure. The density contours thus obtained do not 
agree with experimental interferograms, and the density 


lines do not end normally on the wall, but under some angle. 


Our results are in very satisfactory agreement with ex- 
periment. The shape of the constant density contours in 
particular are in agreement with experiment. We find that 
larger angles of incidence affect appreciably only the den- 
sity contours adjacent to the inclined wall. The reflected 
shock in Mach configuration has always non-vanishing 
strength changing along the periphery. Similar conclusions 
hold true for the angle of incidence of 20°. 

The outline of a novel general method is given which 
enlarges considerably the scope of problems amenable to 
mathematical analysis, and is particularly suited for the 
treatment of non-stationary flow problems with general 
analytical boundary conditions. 

90 pages. $2.00. Mic 57-4076 
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SIMULTANEOUS HEAT AND MOMENTUM TRANSFER 
IN THE FLOW OF GASES THROUGH PACKED BEDS 


(Publication No. 23,505) 


Marvin Berkeley Glaser, Ph.D. 
Northwestern University, 1957 


In the past, the procurement of heat transfer data for 
the flow of gases through granular beds has been limited 
due to experimental techniques. Gas film heat transfer 
coefficients were previously determined through unsteady 
state methods and indirectly from steady state techniques 
involving simultaneous mass transfer. Controversial re- 
sults have been obtained for both theoretical and experi- 
mental investigations of the existance of a relationship be- 
tween heat and momentum transfer in the flow of fluids 
through granular beds. 

In this work, heat and momentum transfer studies have 
been made for the flow of gases through fixed beds consist- 
ing of solid metallic packing. The experimental technique 
employed made possible, for the first time, the procure- 
ment of gas film heat transfer data under steady state con- 
ditions and in the absence of mass transfer effects. Elec- 
tric current was passed through the metallic particles of 
the bed creating within the particles a steady generation of 





heat which was continuously removed by gases flowing 
through the bed. Radial temperature gradients were elimi- 
nated by application of external heat through the column 
walls. Several thermocouples, located in both the solid 
particles and the interstices of each bed, made possible the 
direct calculation of the gas film heat transfer coefficient. 
Pressure drop measurements were made simultaneously 
with heat transfer measurements for each bed. 

A total of seven beds were investigated with regard to 
packing shape, size, and void volume. The particle shapes 
studied were spheres, cubes, and cylinders. Each packed 
bed was studied by the use of air, hydrogen, and carbon di- 
oxide. A total of 118 simultaneous heat and momentum 
transfer runs and 65 additional momentum transfer runs 
were made. 

Heat transfer data were correlated by means of the 
Colburn heat transfer factor, j,, and a suitably defined 
modified Reynolds number. Two factors were found to in- 
fluence the general correlation of the heat transfer data. 
These factors were the particle to column diameter ratio 
and the particle shape. The ratio of equivalent particle di- 
ameter to column diameter had maximum influence on jp 
in laminar flow and was negligable in turbulent flow. A 
general correlation of heat transfer factors for spheres, 
cubes, and cylinders was obtained by first establishing the 
heat transfer factors which would exist for each shape if 
the particle to column diameter ratio became negligable. 
This condition generally prevails in commercial opera- 
tions. A single correlation for all shapes investigated was 
produced by expressing the modified Reynolds number as 
Rep = VApG/u(1 - €)@. The shape factor, , was included 
in the Reynolds number to account for the unavailable trans- 
fer area present in packed beds where particle - to - par- 
ticle contact is not solely point contact. The shape factors 
for spheres, cubes, and cylinders established in these _ 
studies were found to be identical with particle sphericity. 

The results of heat transfer studies produced heat -trans- 
fer factors for spheres, cubes, and cylinders, which can be 
expressed as: 


po i 
Sho Re, - 1.6 


Expressions have also been developed for heat transfer 
factors for packed beds where the effect of particle to col- 
umn diameter is not negligable. : 

Pressure drop measurements produced a friction factor, 
f,, of the Blake type which produced separate curves for 
each shape when correlated with the modified Reynolds 
number, Re. No simple relationship was found to exist be- 
tween the heat transfer factor and the friction factor. A 
single correlation of the pressure drop data was obtained 
for the modulus, f,.¢", when correlated with a modified 
Reynolds number of the type, Re,, = VA,G/p(1 - e). 

89 pages. $2.00. Mic 57-4077 
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IRREVERSIBLE EFFECTS OF PRESSURE AND SHEAR 
(Publication No. 23,346) 
Howland Aikens Larsen, Ph.D. 
University of Illinois, 1957 


The usefulness of high pressure shear as a tool for the 
study of solids arises from the fact that many solid state 
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phenomena depend upon regions of crystalline imperfec- 
tions. By shearing solids at high pressure the confinement 
allows strain to be continued beyond the point of rupture, 
and the applied pressure operates to increase the ultimate 
shear stress which may be applied. Under these conditions 
the slip process is characterized by a complex pattern of 
intersecting slip planes which results in extensive lattice 
distortions. 

As an ordered crystalline solid is in a state of minimum 
energy the disordering caused by shearing at high pressure 
implies an energetic excitation. Some solid compounds 
which exist in ordered crystals in a state of unstable equi- 
librium can undergo chemical transformation to a more 
stable form as a result of this shear induced excitation. 
One minute of shear at 50,000 atm has been shown to cause 
such a reaction in solid potassium hexacyanoferrate (III) to 
go essentially to completion according to the following 
equation: 


4K,Fe(CN),——> 3K,Fe(CN), + Fe + = (CN), 


A quantitative study of this reaction at pressures from 
3000 to 50,000 atm has led to the following conclusions: 

1. Although the same reaction can be induced ther- 
mally the mechanism of the conversion during shear at 
high pressure does not involve bulk heating or localized 
heating in any important way. 

2. Two possible mechanisms for the specific influence 
of lattice distortion are postulated. Extreme distortion 
near an anion could cause it to release electrons directly 
to neighboring anions thus reducing the size of the donor 
anion and alleviating the distortion. Alternately, regions 
having abnormally high concentrations of potassium ions 
could act as temporary trapping sites for electrons thus 
facilitating their transfer from one anion to another. 

3. Increasing pressure increases the reaction rate by 
increasing the intensity of lattice distortion and by causing 
an increase in the number of active slip planes. 

4. Partial reaction with shear increases the rate of 
subsequent thermal conversion by a factor between 20 
and 100. This effect is due to residual lattice strains 
which are incompletely annealed during the final thermal 
decomposition. 

Irreversible effects of pressure and shear on several 
organic polymers were also studied. During the plastic 
deformation sufficient mechanical force is applied to the 
long polymer molecules to cause homolytic rupture of co- 
valent-C-C-bonds. Insoluble gel was produced during this 
process with polystyrene, poly a-methylstyrene, and cis, 
1-4 polyisoprene. Degradation only was noted for poly- 
ethylene, polymethylmethacrylate, polyethylacrylate, poly- 
vinylchloride, and a copolymer of vinyl chloride and vinyl- 
idene chloride. The study was most thorough for poly- 
styrene where samples having initial molecular weights of 
338,000, 136,000, and 50,000 were studied between 10,000 
and 50,000 atm. Several experiments were also made at 
75,000 atm and at 100,000 atm with two of these samples. 
In all cases with polystyrene the gel yield and the final 
molecular weight of the soluble fraction were determined. 
Gel yields after one minute of shear at 50,000 atm ranged 
from 15-30%. 

The experiments with polymers are explained in terms 
of reactions of the free radicals produced by the bond rup- 
ture. In materials having olefinic and aromatic unsatura- 
tion the free radicals of one polymer molecule react with 
the site of unsaturation of an adjacent molecule forming 





cross links which lead to insoluble gels. In systems with- 
out such unsaturation the free radicals cannot form cross 
links and a decrease in molecular weight is the only effect 
observed. 120 pages. $2.00. Mic 57-4078 


THE PRODUCTION OF HYDROGEN PEROXIDE 
IN A GLOW ELECTRICAL DISCHARGE 


(Publication No. 23,238) 


John E. McCormick, Ph.D. 
University of Cincinnati, 1957 


A study was made of the production of hydrogen per- 
oxide using a glow electrical discharge. Water vapor was 
passed through the positive column of the glow discharge 
and was dissociated into hydrogen and hydroxyl groups. 
The hydroxyl groups were condensed at liquid air tempera- 
tures. Upon warming a dismutation reaction of hydroxyl 
occurs yielding hydrogen peroxide, water, and oxygen. The 
work was an extension of investigations by Price, and Jones 
and Winkler. 

The glow electrical discharge can be used to produce 
hydrogen peroxide of at least 60 wt. percent concentration 
with 90 percent recovery of input feed water. 

The effects of feed rate, contact tube length, contact 
tube diameter, andelectrode size and shape were deter- 
mined from curves relating wt. percent hydrogen peroxide 
and electrical current. In all the work the “normal” glow 
discharge was used. Side effects of cathode-contact tube 
separation and cold trap-contact tube separation were also 
noted. 

It was found that cathode dimensions are important for 
normal operations. For the diameter range of 9 - 15.5mm. 
aluminum electrodes with a Length/Inner Diameter (L/ID) 
greater than 2.7 were satisfactory. 

The importance of the cathode to contact tube, and the 
cold trap to contact tube distances was also shown. If the 
cathode is too near or the cold trap too far from the con- 
tact tube, both percent peroxide and percent recovery de- 
crease, 

At a given conversion the effect of changes in feed rate, 
contact tube length, contact tube cross-sectional area, 
pressure and electric current are summarized in the em- 
pirical relation: 


vy (FP) CE) (BE) ZED 


The effect of cross-sectional area is still somewhat in- 
determinate. This relation can be used to predict results 
if a single experimental curve is available. 

A relation in terms of the unconverted feed, the current, 
and the contact time, was developed describing the initial 
reaction in the discharge which produces hydroxyl groups. 
The reverse reaction was neglected in the derivation, This 
relation implies the empirical relation given above. 


C/Co = exp (-kit) = exp (-kq) 


Equations describing the entire curves of wt. percent 
peroxide vs. current cannot be developed until the reaction 
of hydroxyl groups after they leave the glow discharge has 
been studied further, An equation was derived describing 
the net reaction in the discharge. The equation was quite 
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complex and evaluation must wait until the interrelation- 
ship of some of the variables has been ascertained. 
83 pages. $2.00. Mic 57-4079 


ATOMIZATION OF VISCOUS LIQUIDS 
WITH SWIRL-CHAMBER PRESSURE NOZZLES 


(Publication No. 24,307) 


John Douglas Bruce MclIrvine, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor William Robert Marshall, Jr. 


Atomization of liquids, solutions, and suspensions is an 
important aspect of the operation of spray drying, combus- 
tion, and humidification and water-cooling equipment. In 
spray drying in particular, the physical properties of the 
liquid may be very different from the properties of water. 
One commonly-used method of atomization is by means of 
swirl-chamber pressure nozzles. Data on the performance 
characteristics of flow rate, spray cone angle, pressure 
required for the initial attainment of a conical spray, spa- 
tial weight distribution, and drop-size distributions are 
available only for limited variations in liquid properties. 
The objectives of this work were to obtain fundamental 
correlations by which these characteristics could be re- 
lated to the liquid viscosity and the nozzle dimensions. 

The nozzles studied were designed after considerations 
made of superimposed free-vortex and radial inward flow 
patterns, which yielded a swirl chamber contoured in the 
shape of a logarithmic spiral. 

As the Newtonian viscosity increased, the spray cone 
angle was found to decrease, the pressure required for 
formation of a fully developed conicai spray increased 
greatly, and the spray drop size increased, The discharge 
coefficient was found to increase in some cases, to de- 
crease in others, and to exhibit a maximum flow as vis- 
cosity increased for yet others; the various behaviors be- 
ing present in different ranges of values of the ratio of 
inlet to orifice area of the nozzle. 

Consideration of vortex theory showed that nozzle oper- 
ation was not a pure free vortex, since the pressure drop 
measured across the swirl chamber was not as large as 
that across a corresponding free vortex. Extension of vor- 
tex pressure-gradient relations to a case with variable ex- 
ponent on radius, and combination of the integrated pres- 
sure drop with the discharge coefficient definition yielded 
a relation which predicted the discharge coefficient to be a 
function of air-core radius, the ratio of swirl-chamber- 
inlet to orifice area, and the exponent on radius in the vor- 
tex pressure-gradient relation. This was used as the basis 
for a correlation of the discharge coefficient data from the 
experimental nozzles against the ratio of inlet to orifice 
areas. 

Flow through the nozzles was found to be proportional 
to pressure to an exponent which was significantly less _ 
than 0.50, the exponent increasing with orifice radius and 
passing through a minimum as viscosity increased. 

The spray volume-drop size distributions from the 
nozzles were measured from an average of over 9,000 
drops per determination. The distributions were found to 
give median diameters which were linearly related to the 





Sauter mean diameter (the volume:surface-ratio- weighted 
mean diameter) and the volume-weighted mean diameter. 
The standard deviations of the distributions were a function 
of the median diameter only. 

The sample-capture method of spray analysis was 
tested by comparing results obtained with it and results 
obtained on identical nozzles by impaction methods and by 
spray-cooling of wax. The results agreed well in the case 
of the impaction method; and in the spray-cooling method 
showed results similar to those obtained with capture 
methods at greater distances from the orifice. 

Empirical correlations of cone angle, mean drop size, 
and discharge coefficient were made which should be of use 
in choosing or designing swirl chamber nozzles for per- 
formance to give specified behavior with liquids of various 
viscosities. The results could also be used to predict the 
influence of variation of liquid viscosity on performance of 
existing nozzles. The empirical correlations appeared un- 
suited for extrapolation outside the range of dimensions, 
performance characteristics, and liquid viscosity over 
which they were made. 457 pages. $5.85. Mic 57-4080 


KINETICS OF PROPYLENE HYDROGENATION 
IN A RECIRCULATION DIFFERENTIAL REACTOR 


(Publication No. 23,058) 


Thomas Keeble Perkins, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. Howard F. Rase 


An experimental reactor system has been built which 
overcomes many of the problems encountered in obtaining 
precise kinetic data. The outstanding feature of the system 
is the recirculation of most of the reactor effluent stream. 
A smdll feed stream is continuously added, and a small net 
product stream is continuously removed. Recirculation of 
the gases through the reactor permits high gas velocities 
past the catalyst and good mass transfer characteristics 
without using an excessive amount of reactants, Low con- 
version per pass gives a more uniform gas composition 
and a more uniform temperature throughout the bed. Accu- 
rate measurements of per cent conversion are obtained by 
maintaining a reasonably large overall conversion. 

The experimental equipment was used in determining 
kinetic data for the vapor-phase hydrogenation of propylene 
over nickle-kieselguhr catalyst pellets. Although the re- 
action is highly exothermic and occurs at a rapid rafe, 
temperature gradients across the catalyst bed were found 
to be only four to six degrees Fahrenheit, and changes in 
composition across the bed were small. 

The temperature range investigated was from 110°F. to 
190°F. The total pressure was maintained near one atmos- 
phere. The hydrogen concentration ranged from 65% to 
80%, and the space velocity varied from five to ten pound 
moles of propylene fed per hour per pound of unreduced . 
catalyst. 

The data were found to fit the following equations: 


j1 + Ky, Pp| 
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AK}, PuPh (2) 
11 + /KyP,|° 


reaction rate, pound moles of propane produced 
per hour per pound of unreduced catalyst 
an ampirical constant which includes the overall 
effectiveness factor, the reaction-velocity con- 
stant and the adsorption-equilibrium constant for 
propylene 

K}, = an empirical constant closely related to the 
adsorption-equilibrium constant for hydrogen 

Py partial pressure of hydrogen 

Py partial pressure of propylene 








Equation (1) indicates that the rate-determining step in 
the catalytic process is the surface reaction between pro- 
pylene and molecularly adsorbed hydrogen. This equation 
gave an average deviation of tT 3.3% and a maximum devi- 
ation of 9.1%. 

Equation (2) indicates that the rate-determining step is 
the surface reaction between absorbed propylene and hy- 
drogen adsorbed as atoms. This equation gave an average 
deviation of + 3.5% and a maximum deviation of 9.1%. 

During analysis of the data, a more rigorous method 
was devised for fitting the data to the equations. It is 
shown that the new method gives values for the constants 
widely different from those determined by the approximate 
method used by previous investigators. Constants calcu- 
lated by the new method gave deviations, between calcu- 
lated and experimental rates, about half as large as those 
obtained with constants evaluated by the approximate 
method. 125 pages. $2.00. Mic 57-4081 


THE EFFECT OF MOLECULAR PROPERTIES 
ON GAS PHASE MASS TRANSFER COEFFICIENTS 


(Publication No. 23,278) 


Luther J. Reid, Jr., Ph.D. 
University of Maryland, 1957 


Supervisor: Professor Donald T. Bonney 


It is generally recognized that the diffusional properties 
of a fluid phase as well as the state of flow influence the 
rates of heat and mass transfer. In this work, the effect 
of the diffusional characteristics of the gas phase on the 
gas phase mass transfer coefficient was studied by a psy- 
chrometric technique. Psychrometric technique permits 
direct measurement of the relative rates of simultaneous 
heat and mass transfer by wet and dry bulb thermometer 
readings. 

It is shown in this work that the correlation of psychro- 
metric ratio and the ratio of the Schmidt to Prandtl number 
is essentially independent of geometry, turbulence, and the 
nature of the carrier gas. 

This characteristic of the psychrometric ratio not only 
provides a method for evaluating the effect of the diffu- 
sional characteristics of the system but also gives a cri- 
terion of flow similarity. The criterion of gas flow simi- 
larity found as a result of this work is 


(KP; /G) (Sc)°** = Constant, at similar flow 
conditions. 





This relation may be used to confirm or reject the Reynolds 
number, or any other criterion, as a criterion of similar 
flow conditions for heat transfer, and presumably mass and 
momentum transfer, in any geometry. It applies at Schmidt 
to Prandtl number ratios lying between 0.28 and 3.0. 

The above criterion was established from psychrometric 
measurements in eleven gas-vapor systems. These sys- 
tems covered a 17 fold range in diffusion coefficients, a 
2.9 fold range in gas viscosities and a 30 fold range in gas 
densities. Schmidt numbers, based on the average over the 
transfer zone, varied from 0.22 for the Freon-12 (dichloro- 
difluoromethane)-water vapor system to 3.5 for the helium- 
isooctane (2,2,4-trimethylpentane) vapor system. 

Also, in this work, gas phase mass transfer coefficients 
were measured for liquids vaporizing into different carrier 
gases from a cylindrical wick normal to flow. In these ex- 
periments, the kinematic viscosity (y/p) of the fluid, as 
well as the diffusion coefficient, was varied. The exponent 
found for the Schmidt number was not 0.5 as is required 
for similar flow conditions but was 0.75. The deviation be- 
tween these exponents was attributed to a missing variable 
in the available mass transfer correlations for a high drag 
geometry. This missing variable was taken as the total 
pressure of the system. This variable serves to introduce 
the inertia force of the fluid stream as a dimensionless 
variable. 

Using the criterion of flow similarity given above, the | 
results from vaporization of liquids from a cylindrical wick 
give the dimensionless group Re(p?/2gpD’7)°” as the crite- 
rion of flow similarity for the cylinder. The preceding cri- 
terion produces the following equation for the effect of mo- 
lecular properties on gas phase mass transfer coefficients 
for the cylinder at constant Reynolds number. 





(KyP¢/G), _ Sco; | pbi/Piy?™ 
(K, P;/G)- Se! Lib/p,? 
This equation covers the range of Schmidt to Prandtl 
number ratios between 0.28 and 3.0. It also predicts the 
effect of molecular properties on transfer coefficients for 


a packed tower investigation reported in the literature and 
therefore may be presumed to apply to other high drag 


geometries. 217 pages. $2.85. Mic 57-4082 


THE SYSTEM COBALTOUS OXIDE-TITANIUM DIOXIDE 
AND CERAMIC COLORING STAINS 


(Publication No. 22,555) 


James Hoyt Strimple, Ph.D. 
Rutgers University, 1957 


Studies of coloring stains for titania opacified enamels 
revealed that little information was available on compounds 
formed between cobaltous oxide and titanium dioxide nor on 
the system in general, 

An investigation was made of the system CoO-TiO, by 
use of heating-cooling curves and high temperature X-ray, 
These studies have shown three stable compounds exist in 
this system, These compounds are: cobalt orthotitanate 
(2CoO.TiO,) melting congruently at 1575°C.; cobalt meta- 
titanate (CoO.TiO,) melting congruently at 1470°C.; and 
cobalt dititanate (CoO.2TiO,) melting incongruently at 
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1505°C. with complete liquefaction at 1542°C. Three eutec- 
tic compositions were located. One eutectic was located 

at a composition of 70.5 weight percent CoO and 29.5 
weight percent TiO, and melted at 1520°C. A second eu- 
tectic was located at a composition of 51.0 weight percent 
CoO and 49.0 weight percent TiO, and melted at 1405°C. A 
third eutectic was located at a composition of 45.0 weight 
percent CoO and 55.0 weight percent TiO, and melted at 
1430°C. A proposed phase diagram is presented for the 
system. 

An X-ray investigation was carried out on the compound 
cobalt dititanate to determine its crystal symmetry, lat- 
tice constants and density. This study has shown this com- 
pound to have orthorhombic symmetry. The precision lat- 
tice constants for this compound using the method of least 
squares are: a, = 3.728A t 0.003; b, = 9.788A + 0.005; c, 
= 10.067A + 0.004. The compound is isomorphous with 
aluminum titanate and thirty-six reflections have been as- 
signed Miller indicies. Density of this compound was de- 
termined by pycnometer to be 4.222 g./cc. compared to a 
calculated X-ray density of 4.235 g./cc. The number of 
molecules per unit cell were calculated to be four., The 
volume of the unit cell was calculated to be 368.05A°. 

The three cobalt titanates were mill-added individually 
to a conventional titania opacified enamel using usual ce- 
ramic techniques. The color stability of the resulting 
enamels was tested over a firing range comparable to the 
normal thermal gradient encountered in enameling fur- 
naces. The stability of each enamel was compared to the 
stability of a conventional coloring stain (cobalt aluminate) 
also processed in the same manner. Reflectance curves 
run over the visible spectrum on each enamel indicated 
the three cobalt titanates have greater color stability over 
a firing range of 790°C. to 840°C. than the canventional 
coloring stain. The compound cobalt orthotitanate ex- 
hibited the best stability of the three compounds. 

Dielectric properties were measured on each com- 
pound, The dielectric constant (k) for cobalt dititanate 
was found to be 12.3 with a power factor of 0.0192% and 
loss factor of 0.236%. For cobalt metatitanate k was 13.9, 
power factor was 0.0528% and the loss factor was 0.735%. 
For cobalt orthotitanate k was 9.6, the power factor was 
7.6 x 10-*% and the loss factor was 7.29 x 107°%. All 
measurements were made at a frequency of one megacycle. 

The d.c. conductivity was determined on each compound 
over the temperature range of 25°- 200°C. For cobalt di- 
titanate the conductivity (oc) was found to vary from 5.66 
x 107'° to 1.58 x 107° mho/cm. over this temperature 
range. For cobalt metatitanate o varied from 6.55 x 107*° 
to 1.78 x 10~° mho/cm. and for cobalt orthotitanate o 
varied from 3.74 x 10° to 2.80 x 10 mho/cm. 

140 pages. $2.00. Mic 57-4083 


HIGH PRESSURE MOLECULAR SPECTROSCOPY 
(Publication No. 23,400) 
Robert Raymond Wiederkehr, Ph.D. 
University of Dlinois, 1957 


The vibrational frequency of a molecule in the dilute 
gas phase, in general, changes if the molecule is dissolved 
in a liquid. The frequency change results from the 





perturbing influence of the surrounding molecules, The 
perturbing influence and consequently the frequency change 
may be varied by changing the solvent or by changing the 
density of the solution. 

The effects of solvent and pressure (density) to 10,000 
atm. on the vibrational frequencies of several multiple 
bonds were measured by infrared absorption spectroscopy. 
Extensive measurements were made for the cyanide, CN, 
and the carbonyl, CO, stretching vibrations. Both of these 
frequencies decreased in going from the vapor to the liquid. 
Application of pressure caused the CN frequencies to de- 
crease at the lower densities and increase at the higher 
densities. The CO frequencies decreased linearly with 
density to 10,000 atm. 

It can be shown that the change in frequency from the 
vapor phase value is proportional to the mean values of the 
first and second derivatives of the interaction energy be- 
tween the vibrating bond and the surrounding molecules 
with respect to the bond length. In order to calculate these 
mean derivatives and hence the frequency shift, a model 
has been set up which considers chemical bonds as inde- 
pendent of one another. Consequently the interaction 
energy can be expressed as the sum of bond-bond inter- 
action energies and their derivatives. From values of bond 
polarizabilities, bond dipole moments (and their deriva- 
tives) and the configuration of the system, the dispersion, 
electrostatic, and induction interaction energies (and their 
derivatives) can be calculated. The repulsive energy was 
assumed to obey an inverse twelfth power dependence on 
the interbond distance. The mean values of the derivatives 
of the interaction energies were calculated by averaging 
over all relative orientations between the vibrating bond 
and the surrounding molecules. The ILLIAC, the Univer- 
sity of Illinois’ high-speed computer, was used for these 
calculations, : 

Calculations were made for the shift in the CN frequency 
of CH,CN dissolved in CCl,, CHCl,, CH,Cl,, CFCl,; and 
CH,Br, and for the shift in the CO frequency dissolved in 
CS,. The calculations agreed well with experiment and con- 
sequently were employed to interpret the observed relative 
shifts in terms of bond properties. The calculations for 
CO in CS, showed that the induction contribution to spec- 
tral shift alone accounted for 65 percent of the observed 
shift. It is not surprising, therefore, that the Bauer-Magat 
relation, which considers only the induction interaction 
energy appears to be valid for the CO vibration. The large 
induction contribution to the spectral shift for CO may be 
attributed to the large value of the rate of change of dipole 
moment with bond length, yp’. Only vibrations with large 
induction energies and large values of pu’ would be expected 
to agree with the Bauer Magat theory. 

199 pages. $2.60. Mic 57-4084 
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BEHAVIOR OF PLATE-BEAM CONSTRUCTION 
BEYOND THE ELASTIC RANGE 


(Publication No. 23,414) 


Hugh Lenneous Cox, Ph.D. 
University of Illinois, 1953 


Four specimens, composed of a series of parallel 
beams welded to the under side of a 3/8 in. flat rectangu- 
lar plate, were subjected to loads beyond the elastic range. 
The span length was 60 in. for all specimens, and the ratio 
of beam spacing to span length was either 0.2 or 0.3. The 
measure of stiffness of a composite beam relative to that 
of the plate, defined as H, was 91.5 for three specimens 
and 36 for the fourth. Two specimens containing seven 
longitudinal supporting beams were loaded at midspan di- 
rectly over the center beam, and two specimens containing 
six longitudinal beams were loaded at midspan between the 
center beams. Simple beam strips, representing a com- 
posite T-beam of each specimen, were tested under a rela- 
tively concentrated load at midspan to obtain the character- 
istics of the beam strip in the elastic and plastic range. 

The experimental investigation, together with analytical 
studies, showed that the longitudinal composite T-beams 
are the primary and significant supporting elements of the 
plate-beam structure. The main function of the plate is to 
distribute the applied load to the supporting beams. 

An approximate method of analysis was developed for 
this type of structure based on the assumptions that (a) the 
plate is replaced with an equivalent transverse beam, 

(b) the longitudinal composite T-beams are replaced with 
non-linear springs for which the load deflection character- 
istics are represented by two straight lines, (c) the value 
of H is large enough that a structure with a finite number 
of longitudinal beams may represent a structure with an 
infinite number of beams. This analysis gives rather ac- 
curately the midspan deflections of a structure which has 
only the center beam plastic for loads over the center 
beam and which has only the two center beams plastic for 
loads at midspan midway between the center beams. From 
these midspan deflections, tabulated for aspect ratios be- 
tween 0.1 and 0.4, maximum beam moments and strains, 
load distribution to the beams, maximum plate strains, and 
maximum residual deflections upon the release of load can 
be calculated. 

A direct method of design is presented where the di- 
mensions of a structure may be selected so that a definite 
amount of deflection will occur for a given applied load. 
Since the safety factor against collapse for the maximum 
possible elastic load was found to be about ten, it seems 
reasonable to design such structures on an inelastic basis. 

136 pages. $2.00. Mic 57-4085 





THE EROSION OF CHANNELS IN COHESIVE SOILS 
BY TRACTIVE FORCES 


(Publication No, 23,193) 


Irving Schenk Dunn, Ph.D. 
Stanford University, 1957 


The physical properties which influence the resistance 
to erosion of channel beds in granular soils are well known. 
This study extends this knowledge into the range of fine 
grained, cohesive soils. 

The investigation was conducted to furnish information 
concerning erosion of cohesive soils which would be useful 
in choosing the slope for a proposed canal design. 

The soils tested were taken from selected channel beds 
in Nebraska, Wyoming, and Colorado. Four synthetic soil 
samples composed of Ottawa sand and Wyoming bentonite 
were also tested to determine the range of usefulness of 
the results. 

Tractive forces (frictional forces caused by flowing 
water) were produced in the laboratory by the use of a sub- 
merged, vertical jet of clear water directed perpendicularly 
at the soil surface. The jet became horizontal at the soil 
surface and produced a frictional force which eroded the 
soil when the velocity of the jet was increased to a critical 
value. 

The tractive force produced by the het was measured by 
replacing the soil surface with a steel surface coated with 
soil grains in which a shear plate was placed. The shear 
plate was calibrated to provide a relationship between 
force and deflection and the deflection was measured under 
the same jet which produced erosion of the soil surface. 

Resistance to erosion of the soil samples was related to 
the following soil properties: clay and silt content, particle 
size and distribution, plasticity, and cohesion. 

Cohesion was measured in place by using a vane borer. 
The vane borer measured the shear strength at the soil sur- 
face where the frictional strength component is very small. 

Plasticity index was used as a measure of the plasticity 
of the soil. Soils with very low values of plasticity index 
were described by using a new “soil constant” suggested by 
M. P. P. Dos Santos of Portuguese East Africa. This soil 
constant shows a good correlation with plasticity index and 
is useful in distinguishing between soils where the plasticity 
index is zero. 

The experimental investigation showed that the resist- 
ance to tractive force was a linear function of cohesion 
which could be represented in the following form: 


(Sy, + 180) tan 0 
1000 


in which Te critical tractive force. 

Sy = shear strength measured by vane 
borer (approximately equal to 
cohesion). 

0 = a soil parameter which proved to be 
a direct function of plasticity and 
particle size distribution of the soil. 


Tc = 0.02 + 





The relationships derived in this study between 9 and 
the physical properties of the soils tested provide a basis 
for estimating the tractive resistance of cohesive soils in 
clear water from the results of.the following simple soil 
tests: plasticity index, hydrometer analysis, and vane 
borer shear test. 98 pages. $2.00. Mic 57-4086 
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ANALYSIS OF STRUCTURES 
IN THE INELASTIC RANGE 


(Publication No. 22,602) 


Kurt Herman Gerstle, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor William H. Thoman 


In recent years, considerable research has been done 
on the plastic behavior of structures. Theoretical pro- 
cedures as well as experimental verification for many ma- 
terials are approaching the point where the design of 
structures making use of the reserve strength of the mate- 
rial beyond the elastic limit is well within practicality for 
the design office. Till recently, major attention was paid 
to the determination of collapse loads. The deflections of 
structures in the inelastic state were usually considered 
only in passing. This neglect of deflections may be ex- 
plained as a holdover from elastic design, in which the 
elastic stiffness of the material prevents excessive defor- 
mations of the structure. In plastic design, however, the 
situation is basically different. The development of plastic 
hinges may cause deflections of such magnitude as to gov- 
ern the design. Two basic approaches to the problem of 
determining such deflections have been taken in the past. 
On one hand, certain convenient approximate methods are 
available, which, due to the simplifying assumptions 
adopted, are of questionable accuracy for certain cases. 
On the other hand, rigorous methods have been applied, 
which, however, are of such complexity as to make them 
unsuitable for practical use. 

This paper concerns itself with an attempt to simplify 
the determination of deformations and the analysis of mo- 
ments of indeterminate structures in the inelastic range 
while subjecting itself to the same assumptions as the rig- 
orous approaches mentioned above. 

The calculation of deflections of flexural members can 
in any case proceed by integration of unit angle changes. It 
is shown that, just as in the case of elastic action, for 
which the unit angle change is given by the value of a so, 
in the inelastic range, the unit angle change is given by the 
expression 


M 1 
V2 EI° V3/2- M/M,, 
for rectangular sections. To determine angle changes or 
tangential deviations of flexural members, these unit angle 
changes are integrated over the beam length, taking care 
to apply the proper expressions to the elastic and inelastic 
regions of the member. The resulting expressions are set 
up in convenient form consisting of a dimensionless coeffi- 
cient C dependent only on the ratio of applied moments to 


M,), to be multiplied by a factor involving only the proper- 


2 
ties of the member; thus, tangential deviation = C, . Aye 


and angle change = C, . yet . Tables are presented for 


the values of C, and C, for beams of rectangular section 
under either concentrated or uniform loads and end mo- 
ments. . 

In the case of statically indeterminate structures, a 
statically compatible moment diagram is assumed, and a 
check is performed whether the prescribed conditions of 
geometry are satisfied. If they are not, the assumed 





moments will have to be revised till both conditions of 
statics and of geometry are fulfilled, This trial and error 
procedure is fairly straightforward for indeterminate 
structures of three or less redundants, but gets rapidly 
more laborious for more complicated structures. 

Several example problems illustrate the use of the 
method, Laboratory experiments are described, verifying 
the theoretical results. Theoretical results are compared 
with results obtained by an approximate method, and the 
application of the method to I-beams is discussed. 

204 pages. $2.65. Mic 57-4087 


EVALUATION OF PHOTOGRAMMETRIC TECHNIQUES 
FOR ENGINEERING MEASUREMENTS 


(Publication No, 22,828) 


Robert Davis Turpin, Ph.D. 
The Ohio State University, 1957 


Photogrammetry may be defined as the science of mak- 
ing measurements from photographs in order to determine 
the size, shape, or position of objects which have been 
photographed. Since many engineering problems require 
measurements which may be determined by photogram- 
metric means, the study was undertaken to demonstrate 
the possibility of using photogrammetry on engineering 
test problems in which a photogrammetric procedure has 
not been used before. The presentation includes a brief 
history of photogrammetry, the development of the geo- 
metric relationships between object and image, and the re- 
sults of five different tests to show how the equipment and 
procedures may be applied. The geometric conditions be- 
tween objects and single camera pictures and the geometry 
which exists for a stereoscopic pair (both in the general 
case and in the normal case) are given. In connection with 
the geometry, consideration is given to the sources of 
errors in the measuring process and their effect on the re- 
sults. Most photogrammetric measuring equipment in use 
today is generally designed to be used with aerial photo- 
graphs for mapping purposes. This equipment is highly 
specialized and expensive. In order to interest the engi- 
neering profession in the use of photogrammetry, compara- 
tively simple, inexpensive, and readily available equipment 
was used in the study. Cameras used successfully include 
a phototheodolite, a 4 x 5 Speed Graphic, a 4 x 5 Crown 
Graphic, and an 8 x 10 K19 Fairchild aerial camera which 
was modified for ground photography. Measuring instru- 
ments used included a precision measuring engine at 
Perkins Observatory, Delaware, Ohio; a Wild folding 
mirror stereoscope with parallax bar; a Kern theodolite, 
which was used to measure angles to points on the photo- 
graph in such a way that the angles could be converted into 
rectangular codrdinates; and a glass scale precisely sub- 
divided into 0.l-mm. divisions. With this equipment the 
deflection of a flexible-base pavement subjected to a heavy 
truck load was determined; the deflection pattern of an 
Expanded I-Beam structural member was determined with 
an accuracy sufficient to be useful as design data; and the 
displacement of soil around a laterally loaded pile was 
measured. The geometry developed relating object to im- 
age should be sufficient for solving any problem involving 
the determination of space codrdinates from dimensions 
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taken from the photograph and a knowledge of the camera 
orientation, The results of the tests offer excellent sup- 
port for the use of photogrammetry for many engineering 
measurement problems. 212 pages. $2.75. Mic 57-4088 


EARTHQUAKE STRESSES IN TALL BUILDINGS 
(Publication No, 23,407) 


Wu Mei Yao, Ph.D. 
University of Illinois, 1957 


The present investigation endeavors to study the dy- 
namic behavior of tall buildings, in both free and forced 
vibrations. The buildings to be analysed are assumed to 
be of a shear-beam type, with girders or floor construc- 
tion infinitely rigid, Other approximations that are com- 


monly adopted in the “conventional analysis” have been re- — 


moved one by one in the present study; namely, foundation 
rotation freedom, column extensibility, effect of axial loads 
on columns, vertical jumping of the floor masses, and 
their combinations. 

In free vibration, assuming that the deflections and ro- 
tations of the floor masses are small compared with the 
size of the structure at all times, together with the basic 
assumptions as mentioned earlier, the analyses of natural 
frequencies by taking those secondary effects into consid- 
eration are exact, in a sense. The problems reduce to the 
eigenvalue type, and the Iliac (the Electronic Digital Com- 
puter at the University of Illinois) was used for solving 
frequency matrices. 

For a structure of n stories, there are n distinctive 
translational modes of vibration, all in the horizontal di- 
rection, according to conventional analysis. Assuming that 
the foundation is flexible, the same structure will have 
(n+1) modes, with the extra mode resulting from rotation 
of the base and the floor masses. Similarly, if the col- 
umns are considered as extensible, each floor mass may 
then rotate, thus giving the system 2n degrees of freedom, 
when the foundation remains rigid. On the other hand, in- 
clusion of the effects of axial loads on columns will neither 
increase nor decrease the number of degrees of freedom 
of a structure, but simply modifies the natural frequencies. 

It was observed that the first few rotational modes usu- 
ally scatter throughout the translational modes in a multi- 
story building, thus creating a phenomenon of “mode in- 
sertion or displacement.” With any or all of those 
secondary effects included, the natural frequency of each 
respective mode is reduced, or period of vibration ex- 
tended. Generally, the fundamental frequency undergoes 
the greatest reduction. 

In forced vibration, numerous Illiac programs have 
been developed for computing seismic story shears ina 
structure subjected to earthquake shocks. These ground 
movements result from numerical integration of actual 
strong motion earthquake accelerograms recorded at field 
stations. The program for conventional analysis has a 
capacity which may vary from a single story to 50 stories; 
for foundation rotation, to 10 stories; for column extensi- 
bility, to 6 stories; and for combined foundation rotation 
column extensibility, to 5 stories. The programs are de- 
signed to be flexible enough to handle any reasonable com- 
binations of floor masses and column stiffnesses in a 





structure, One version of the program will display and 
photograph the intermediate story shears, thus saving 
manual work required to plot those values. 

The mathematical approach used in the forced vibration 
studies is step-by-step numerical integration, using New- 
mark’s Beta Method. The time interval used is 0.007 sec- 
ond, Hence, for a 28 second duration earthquake, 4000 
separate steps are required. Bearing in mind that several 
iterations are required to complete each step, the volumi- 
nous amount of work can be easily appreciated. A struc- 
ture of several stories can only be handled by a high speed 
electronic computer. 

The manner of using those programs has been described 
rather extensively in the dissertation. With the advice of 
the Chairman of the Doctoral Committee, the complete 
range of various parameters of free and forced vibrations 
was not exhaustively studied due to the magnitude of such 
a project. It is contemplated that this will be done in the 
near future. 234 pages. $3.05. Mic 57-4089 
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COUPLING OF RECTANGULAR WAVE GUIDES 
HAVING A COMMON BROAD WALL 
WHICH CONTAINS UNIFORM TRANSVERSE SLOTS 


(Publication No. 23,296) 


Joseph Anton Barkson, Ph.D. 
University of Illinois, 1957 


A theoretical and experimental study is presented of 
the coupling of two identical rectangular waveguides. The 
coupling is by means of a uniform array of transverse 
slots in a common broad wall, the slots being narrow and 
closely spaced. The objective was to solve the electro- 
magnetic boundary value problem of two waveguides cou- 
pled in this manner, to determine the characteristics of the 
two dominant normal modes and to experimentally verify 
the results. 

A solution giving the propagation constant is obtained 
from two formulations of the boundary conditions. One 
formulation is derived by assuming an approximate distri- 
bution for the tangential electric field in the plane of the 
serrated septum, The second expression is deduced by as- 
suming a distribution for the tangential magnetic field in 
the plane of the septum. By minimizing the difference be- 
tween the two formulations an equation which determines 
the propagation constant results. The values calculated 
from this equation are in good agreement with those de- 
termined experimentally. 

Incidentally, during this investigation it was noted that 
if both guides are energized equally in magnitude then the 
total input energy may be diverted in any desired ratio to 
either waveguide output by varying the relative phase of the 
input excitations. Thus the idea is conceived of using a 
section of coupled waveguides as a phase controlled switch 
or variable attenuator. 74 pages. $2.00. Mic 57-4090 
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A METHOD FOR THE EXPERIMENTAL 
DETERMINATION OF TRANSFER FUNCTIONS 


(Publication No, 23,124) 


David Henry Blauvelt, Ph.D. 
Cornell University, 1957 


This thesis proposes a new method for the experi- 
mental determination of an unknown transfer function. 
Consider a transfer function which has the form 


Os) = R(s) = ao ad a,S + ithaca cee 
F(s) Do > b,s + errr 


where R(s) is the response function and F(s) is the forcing 
function and m< n. Qs) can also be written as a sum of 
partial fractions 
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If the forcing function is a unit impulse function then 
F(s) = 1 and 





Cj 
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When this expression is transformed to the time domain. 
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The object of this thesis is to present a method for ex- 
perimentally determining the individual terms of r(t). The 
problem is divided into two cases, one in which the poles 
of the transfer function are widely separated, and one in 
which the poles are close together. An analog computer is 
used to generate a growing exponential function. The re- 
sponse r(t) is multiplied by the exponential function and 
the product is analyzed. For the case where the poles are 
widely separated this analysis will determine o,. The re- 
sponse is then multiplied by an exponential sine function 
generated by the analog computer. The product is inte- 
grated with respect to time and the result is analyzed to 
determine w,, 6,, and C,. The exponential sine wave de- 
termined in this manner is generated by the analog com- 
puter and is subtracted from r(t). The process is then 
repeated until all the terms of r(t) have been determined. 

For the case where the poles are close together the 
analysis of the product of the exponential function and the 
response function r(t) will give an approximation to o, and 
02. The analysis of the integral will give approximations 
tO Ww,, W, 61, 62, C,, and C,. These two approximate 
exponential sine terms are generated by the analog com- 
puter and subtracted from r(t). The result of this sub- 
traction is then multiplied by an exponential function with 
a positive exponent having a magnitude greater than the 
approximate values of o, ando,. The parameters of the 
approximate exponential sine terms are then varied until 
the product decays at a maximum rate. This determines 
the correct values for these parameters. The process is 
then repeated until all the terms of r(t) are determined. 

When r(t) has been completely determined Qs) can be 
determined by transforming r(t) to the s domain. 

81 pages. $2.00. Mic 57-4091 





AN INVESTIGATION OF THE HOLLOW 
SPHERICAL CATHODE— 
PART I. EMISSION MECHANISMS OF HOLLOW 
SPHERICAL CATHODES; 
PART Il, DEVELOPMENT OF A HIGH LEVEL PULSER. 


(Publication No. 23,304) 


Kenneth Robert Brunn, Ph.D. 
University of Illinois, 1257 


The emission current from conventional thermionic 
cathode structures, under normal conditions, is given by 
the Child Langmuir “3/2 power law.” In 1951, Babcock, 
Holshouser, and Von Foerster observed different charac- 


teristics using a hollow structure. If a small aperture is 


drilled in a hollow spherical vessel having its inner sur- 
face coated with a thermionic emitter, and an anode is 
placed in front of the aperture, the current-voltage-tem- 
perature-spacing characteristics are found to be funda- 
mentally different than those of conventional cathode struc- 
tures. As contrasted to the equivalent parallel plane 
cathode having the same emitter and anode-to-cathode 
spacing, and an area equal to the aperture area, the follow- 
ing features are observed: (1) a rapid increase in current 
at small voltages, (2) a “2/3 power law” at higher volt- 
ages, (3) larger currents than the equivalent parallel plane 
cathode, and (4) a temperature dependence at all voltages. 

The exact solution of this problem — and only the exact 
solution is of value — would require the simultaneous solu- 
tion, in three dimensions, of Poisson’s equation, Boltz- 
mann’s equation, Lorentz’s force equation, and the equa- 
tion of continuity. This task, even utilizing computers, 
would be cumbersome and not very rewarding. The method 
of attack utilizes experimental evidence and related theo- 
retical results. The emission mechanism, in which retard- 
ing field, space-charge-limited, and temperature- limited 
emission exist simultaneously, is developed from the two 
limiting situations: (1) a spherical vessel which contains 
electrons and has no aperture, and (2) a spherical vessel 
which does not contain electrons and has an aperture. The 
emission mechanism is shown to depend primarily upon the 
spatial distribution of the pure electron gas within the 
vessel, which results in: 

1. A potential minimum of the order of several volts 

within the sphere. 

2. A rapid increase in current at low voltages due to 
the great mobility of this potential minimum. 

3. A “2/3 power law” at higher voltages due to vari- 
ations in the effective emitting area determined by 
the further shift of this potential minimum. 

4, Large emission currents due to the high electron 
density (at low voltages) and the large effective 
emitting area (at higher voltages). 

5. An exponential temperature dependence due to the 
temperature dependence of the electron density (at 
low voltages) and of the emission from temperature- 
limited areas (at higher voltages). 

A quantitative treatment is presented, and the experi- 
mental results for a wide variation of operating conditions 
(which can be normalized with respect to certain defined 
quantities) are shown to agree with the theoretical charac- 
teristics. | 

In conjunction with the experimental program on the 
hollow cathode, a High Level Pulser of rather unusual 
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specifications, as compared to the commonly encountered 
pulse generators, was developed and built. This High 
Level Pulser is basically capable of delivering a peak 
power of 6.25 megawatts into the unusually high load re- 
sistance of 10,000 ohms with pulse lengths of one to four 
microseconds at a repetition rate of thirty pulses per sec- 
ond. The complete design and description of this pulser is 
given, 407 pages. $5.20. Mic 57-4092 


EQUATIONS FOR THE INDUCTANCE, CAPACITANCE 
AND SHORT-CIRCUIT FORCES OF BUSSES 
COMPRISED OF ANGLE CONDUCTORS 
LOCATED BACK-TO-BACK 


(Publication No. 24,268) 


Hsu Chen, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Thomas J. Higgins 


The purpose of the thesis is fourfold: to derive general 
equations for the inductances and short-circuit forces as- 
sociated with single-phase and polyphase busses comprised 
of single, double or triple-angle conductors located back- 
to-back; to establish general equations enabling calculation 
of both the associated surface-charge distributions and the 
elastance of these busses; to determine therewith curves 
which enable rapid calculation of these inductive and ca- 
pacitive parameters in practice; and to illustrate applica- 
tion of these equations and curves in bus design by numeri- 
cal determination of the parameters of several typically- 
dimensioned busses. 

Angle-conductor busses, when properly designed, pos- 
sess certain very desirable electrical, mechanical, physi- 
cal and economic advantages: electrically, the dimensions 
can be so chosen that skin and proximity effects are mini- 
mized and the advantages of “paired-phase” operation 
gained; mechanically, use of angle conductors facilitates 
mechanical support of the bus structure, bracing against 
short-circuit forces, and in polyphase structures, a good 
utilization of available space through a convenient nesting 
arrangement; physically, the shape of cross-section en- 
ables an open construction of bus which simplifies ventila- 
tion and heat-dissipation problems and enhances the 
current-carrying capacity; economically, angles can read- 
ily be fabricated to specified dimensions, or supplied from 
stock in standard sizes, and are available in aluminum. In 
particular, these various advantages afford an especially 
attractive structure for long, heavy-current polyphase dis- 
tribution busses where it is desirable to minimize the 
number of insulating supports both so as to reduce the 
number of possible flashover points and the physical as- 
pects of supporting the structure. 

General equations for the total and associated induct- 
ances and the mutual short-circuit forces of a bus of con- 
figuration of interest in this thesis are derived by joining 
use of the basic electromagnetic theory and geometric 
mean distance theory as detailed in Chapter II and the Ap- 
pendix. Derivation of the equations for the inductances 
and short-circuit forces in terms of the geometric param- 
eters characterizing various busses of especial interest 
are detailed in Chapters III, IV and V. The correctness of 





these equations is verified in Chapter VI. Curves enabling 
ready calculation in practice of the pertinent geometric 
mean distances, inductances and short-circuit forces are 
plotted in Chapter VII. Finally, a similar content for a bus 
comprised of right-angles located back-to-back is effected 
in Chapter VIII. 

The content of Chapters II to VIII inclusive is derived 
on the assumption that the conductors are nonmagnetic, of 
such length that end effects are negligible, are of essen- 
tially line-segment cross-section and carry currents dis- 
tributed uniformly over the conductor. Of these four con- 
ditions, the first three are well-approximated in practice. 
The fourth is essentially so in low-frequency applications, 
but is not so in many higher-frequency applications. In 
these latter uses, skin and proximity effects are such as to 
render determination of the associated electric charge dis- 
tribution desirable so as to afford information as to local- 
ized heating effects. Again, a knowledge of the associated 
capacitances is desired to enable determination of capaci- 
tive voltage-drop in high-frequency systems and to provide 
information of use in the design of protective relaying sys- 
tems. Determination of these desired quantities, as ef- 
fected by use of the method of subareas, is detailed in 
Chapter IX. 

Two Appendices detailing derivation of specific geo- 
metric mean distances and a Bibliography conclude the 
thesis. 113 pages. $2.00. Mic 57-4093 


A STUDY OF PARTIAL MAGNETIZATION AND THE 
MULTIPLE STABLE-STATE MAGNETIC COUNTER 


(Publication No. 23,581) 


Tung Chang Chen, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: C. N. Weygandt 


This study is concerned with the terminal electrical 
properties of magnetic cores using laminations of magnetic 
alloys having rectangular hysteresis loops. The magnetic 
material is initially magnetized to saturation in one direc- 
tion and then the magnetization is reversed in a finite 
number of steps of partial reversal. The treatment of mag- 
netic core is applied to the analysis of a multiple stable- 
state magnetic counter, a device in which the magnetization 
of a counting magnetic core is reversed in a predetermined 
number of steps. Reliable operation of the counter is 
achieved by using another magnetic core called the quan- 
tizing core which generates a constant voltage-time inte- 
gral independent of the amplitude and duration of the signal 
pulses. . 

When a step function of magnetic field of sufficient 
magnitude is applied to a magnetic material, the magneti- 
zation does not take place instantaneously. The delay is 
due to the eddy current shielding effect and the finite ve- 
locity of magnetic domain-walls. In this investigation, the 
analysis of various magnetic core materials which have 
different modes of operation as multiple stable-state mag- 
netic counters are divided into three categories. 

a. Thick laminations of magnetic alloys in which the 
eddy current effect predominates, 

b. Thin laminations of magnetic alloys in which the 
time lag due to domain-wall motion is the major effect. 
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charge with varying radii. The initial phase and initial ra- 
dius were used as identification parameters, Each full 
cycle of initial phase was divided into some number of 
electron discs convenient for computation. The equations 
of motion of the discs were derived as were the current 
and charge densities. The current densities were Fourier 
analyzed and then the differential equations of the normal- 
ized microwave circuit currents were indicated for each 
harmonic. A Fourier synthesis of the microwave circuit 
fields along with the space charge fields were then used in 
the equations of motion. 


c. Laminations of magnetic alloys of intermediate 
thickness in which both effects mentioned above are equally 
important, | 

For each case the properties of the magnetic core in 
complete reversal of magnetization is first analysed and 
then the partial reversal of magnetization is investigated. 
The quantizing action of the magnetic counter circuit which 
insures definite magnetic flux increments in the counting 
magnetic core is established for all these cases. The va- 
lidity of quantizing action is based on the fact that the 
magnetic flux in a magnetic core is a function of the elec- 


tric charge passing through a winding on the magnetic 
core. This unique relationship between magnetic flux and 
electrical charge can be considered as the link between the 
external electrical characteristics and the internal mag- 
netization process of a magnetic core. It is shown that the 
flux-charge relationship exists whether the reversal of 
magnetization is influenced by eddy current or by domain- 
wall motion, or both. | 

The reversible magnetic flux of partial magnetization 
by pulsed magnetic field is small for thick laminations and 
agrees with the values obtained by static magnetic fields. 
For thin lamination, however, the reversible flux due to 
pulsed field deviates greatly from the values obtained by 
static fields. An explanation. is given for the relations be- 
tween reversible flux and the total flux and agrees with the 
facts observed experimentally. 

172 pages. $2.25. Mic 57-4094 


AN ANALYSIS OF THE EFFECTS OF RADIAL 
ELECTRON MOTIONS IN LINEAR BEAM TUBES 


(Publication No, 23,129) 


Lester Fuess Eastman, Ph.D. 
Cornell University, 1957 


In this thesis the treatment of the problem has been 
separated into the small signal case and the large signal 
case. In the small signal case a time variation was as- 
sumed, while in the large signal case the partial differ- 
ential equations in time and distance were found, 

The Lagrangian functional form of the mechanics was 
used to include the effects of the anode potential, the mag- 
netic field, the rotation, and the average space charge. In 
the small signal case the effect on the space charge force 
of radial motions was also included in the generalized po- 
tential function. The radial retarding forces away from 
the equilibrium radius was shown functionally to increase 

arbitrarily large with the magnetic field. 
: After the longitudinal electric field for the mth mode 
was assumed to be the product of a longitudinally varying 
function and a transversely varying function, the differen- 
tial equations of the forward and backward normalized 
microwave circuit current for the mth mode were found in 
terms of a transverse area integral. This integral in- 
volved the product of the beam current density and the mth 
mode transversely varying function. 

The equations and schematic diagram of the interrela- 
tionships for the traveling-wave tube small signal case 
were given and the modifications for klystrons were indi- 
cated. 

The large signal case was treated in terms of discs of 





The space charge forces were found for an array of 
discs, of the same initial phase, of finite thicknesses, Cor- 
rections were made for the change in average electron disc 
velocity with interaction. Radial displacements were shown 
to be approximately linear with the radius. The total space 
charge forces on a disc were expressed as integrations 
over the initial phase cycle. 

The equations and schematic diagram of the large- 
signal interrelationships for the traveling-wave tube case 
were given and the modifications for klystrons were indi- 
cated. 

An approximate solution of the small signal equations 
was given, showing the presence of one backward and five 
forward waves. The amplitudes of these waves and their 
propagation constants were solved for specific set of con- | 
stants with various magnetic fields. The gain of the im- 
portant wave was shown to be larger at lower magnetic 
fields. 

Renormalization of the small signal equations for ac- 
curate solutions was also given. 

118 pages. $2.00. Mic 57-4095 


EFFECT OF THE SCHEDULING 
OF REACTIVE-VOLT-AMPERE GENERATION ON 
POWER SYSTEM LOSSES AND OPERATING COSTS 


(Publication No. 23,323) 


Marvin Junior Fisher, Ph.D. 
University of Illinois, 1957 


The presently used methods of studying electric power 
system losses and the effect of these losses on load allo- 
cation do not properly include the effect of the reactive- 
volt-ampere output of each of the system sources. This is 
a result of the fact that the loss equation which is used 
contains only terms involving the source power outputs. 
The reactive-volt-amperes of each source have been sup- 
pressed in the loss equation by requiring that each source 
operate at a constant Q/P ratio. If this ratio is not main- 
tained at all load levels, then, of course, the calculated 
losses will be in error. In addition, since purely reactive 
sources cannot be included in this equation, such sources 
must be considered as loads, Such source outputs then are 
considered to vary the same as the total system load even 
though the actual variation may be far different. 

A means of overcoming these difficulties has been found 
by developing a loss equation in which each of the two com- 
ponents of source output — real and reactive power — are 
included as separate variables in the loss equation. Each 
source may now vary power or reactive-volt-amperes as 
required by the system load without introducing error into 
the loss equation. 
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The new form of the loss equation permits load alloca- 
tion to each of the system sources in a manner resulting 
in lowest system operating cost. This is true since the 
presently used form of the loss equation restricts the re- 
active output of each source and therefore any minimum of 
system operating cost which is found is restricted and is 
not the absolute minimum. A minimum of system operat- 
ing cost found by permitting the reactive output of each 
source to be at an optimum value would very probably be 
lower than the above restricted minimum and at the worst 
would be equal to the restricted minimum operating cost. 

These methods were applied to a small, but typical, 
power system. The losses calculated by the loss equation 
agreed well with the actual system losses found by the 
summation of line losses. This confirmed the reasonable- 
ness of the assumptions that were necessary in developing 
the loss equation, This loss equation was also used in es- 
tablishing a set of simultaneous coordination equations 
whose solution yields an optimum generation schedule for 
a particular system load, The operating cost correspond- 
ing to this schedule was significantly lower than that ob- 
tained when using the present loss equation in establishing 
an optimum generating schedule, 

The one limitation observed is that an optimum gener- 
ating schedule may require system bus voltages outside 
the permissible range. If this is the case, restrictions on 
the output of certain sources are required with the result 
that the full benefit of scheduling generation cannot be 
realized. 112 pages. $2.00. Mic 57-4096 


DETERMINATION OF THE EFFECTS OF FINITE- TIME 
SAMPLING AND OF NONLINEAR ELEMENTS ON THE 
PERFORMANCE OF SAMPLED-DATA SYSTEMS 


(Publication No, 24,283) 


James Donald Graham, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Thomas James Higgins 


The prime problem of this thesis is the determination 
of the effects of finite-time sampling and of nonlinear ele- 
ments on the performance of sampled-data systems. 

Exhaustive study of the literature on sampled-data sys- 
tems reveals that almost all analysis is founded on two 
major assumptions: 

(1) The cascaded sampler and hold-circuit has zero- 

sampling time. 

(2) The elements of the sampled-data system are 

linear, 

As neither of these assumptions is exactly true in the 
actual physical systems in use, although well-approximated 
in some, it is most desirable to have means both of ana- . 
lyzing the performance of a system in which finite-time 
sampling and/or nonlinear elements markedly affect the 
performance of the system and of determining under what 
conditions the cited two assumptions do afford good ap- 
proximation of actual performance. Precisely such means 
are advanced in this thesis. 

Second, the describing function method of analysis is so 
extended as to enable determination of limit cycle phe- 
nomena (orbital stability, hunting effects, etc.) in both 





zero-time and finite-time sampled data systems. Insight 
as to the relative correctness of limit cycle performance 
afforded by this method of analysis is achieved by develop- 
ment of an exact means of determining the phenomena as- 
sociated with certain special types of limit cycles. 

Desirable confirmation of the accuracy of analysis by 
use of the finite-time transfer-function and by describing 
function analysis is provided through simulation of several 
sampled-data systems on the Wisconsin-Philbrick Analog 
computer, 

The essential content of the thesis is as follows. Chap- 
ter 2 enfolds a review of the principal aspects of analysis 
of linear sampled-data systems by z-transforms and de- 
lineates the describing function method of analysis as used 
in continuous-data systems. Chapter 3 advances a trans- 
fer-function of a cascaded sampler and hold-circuit and 
illustrates its use in obtaining a more accurate calculation 
of response than is afforded by previously-used zero-time 
transfer functions. Chapter 4 extends the describing func- 
tion method of analysis to nonlinear sampled-data systems 
and illustrates its use in determination of the frequency 
and amplitude of a limit cycle. Also an exact method is 
developed which affords a check on the relative accurate- 
ness of the limit cycle phenomena determined by the de- 
scribing function analysis for a certain type of limit cycle. 
Chapter 5 advances consideration of limit cycle phenomena 
in relay-type sampled-data systems by describing function 
analysis and extends the exact method to more general 
limit cycles than those of Chapter 4. Chapter 6 advances 
the results of a fast-time analog computer simulation of 
several sampled-data systems. Chapter 7 summarizes the 
essential values stemming from the work of this thesis. 
An Appendix details calculations of step-function response 
of a certain sampled-data system by use of the zero-time 
transfer-function and the finite-time transfer-function. A 
bibliography of 111 items on pertinent analysis concludes 
the thesis. 

In final epitomization it may be remarked that the the- 
sis affords complete determination of the effects of finite- 
time sampling by use of a new transfer-function, that de- 
termination of the frequencies and amplitudes and | 


conditions of existence of limit cycles caused by nonlinear 


elements is effected by the dual describing function method 
or by an exact method; that an analog computer simulation 
of sampled-data systems is advanced which is well-suited 
for studying various phases of performance of sampled- 
data systems; and that good agreement of corresponding 
results obtained by simulation and analysis provides sub- 
stantiation of the work as a whole. 

108 pages. $2.00. Mic 57-4097 


MEASUREMENT AND INTERPRETATION 
OF TRANSIENT ELECTRONIC PHENOMENA 
IN CADMIUM SULFIDE 


(Publication No. 24,286) 


Richard Anton Greiner, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: R.C. Retherford 


The experimental and theoretical work carried out in 
this thesis is directed toward the eventual understanding 
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of electronic conduction phenomena in cadmium sulfide 
type photoconductors. The samples used throughout this 
work were hexagonal prism-like single crystals with a re- 
sistivity of about 10° ohm-meters in the dark. One feature 
of the crystals which receives a considerable amount of 
attention is the potential distribution along the length of the 
crystals as a function of the intensity and wavelength of the 
exciting illumination. Both the static and transient poten- 
tial distributions were examined. It was found that impor- 
tant information about the structure of the single crystal 
samples could be deduced from such an examination. 

A study of the electrical properties of contacts to cad- 
mium sulfide for the specific purpose of carrying out the 
transient measurements is described. A probe amplifier 
with an input capacitance of only 0.05 wufarads was de- 
vised and a mechanical rotary shutter with an opening or 
closing time of 150 seconds is described. 

Preliminary studies made with silver doped cadmium 
sulfide crystals showed that the potential distribution in a 
crystal was a function of the intensity and wavelength of 
the illumination. Several different types of structural var- 
iations and defects which may be distinguished are de- 
scribed. The steady state potential profiles of several se- 
lected crystals are shown. 

Several exceptionally large and perfect indium doped 
crystals were examined, It was found that the external 
voltage-current characteristics of the crystal-contact sys- 
tem were perfectly “ohmic,” but that there existed large 
nonlinearities in the potential profiles which were a func- 
tion of the current, and there were abrupt changes in the 
potential occurring at the contacts in all cases. 

Transient currents were measured for large changes 
in the intensity of illumination. The changes in the current 
which occurred ranged from 5:1 to 1000:1 and were meas- 
ured for two different wavelengths of light. Transients 
were measured between two established steady states and 
it was found that the shape and time constant of the current 
response depended upon the length of time spent in the 
first steady state. The time constants for the current 
transients were found to decrease for an increase in the 
intensity of the illumination. 

The transient potential profiles were measured by 
means of a series of fixed probes placed along the length 
of the sample. Several very interesting features in the 
transient potential profile response showed up for certain 
changes in the illumination. The potential profile for large 
sudden changes in the intensity of illumination did not 
change in a uniform manner from one steady state to the 
next, but went through an entirely new series of profiles 
and then returned to the new steady state. A qualitative 
interpretation of this phenomenon is given. The effects of 
humidity and the differences for different wavelengths of 
illumination indicated that there was a large difference be- 
tween surface and bulk photoconductive phenomena. 

A unified theoretical treatment of the transient cur- 
rents is outlined and several special cases are solved. 

The theory is presented in a very general form and a fur- 
ther analysis of the problem by means of numerical 
methods is suggested. 103 pages. $2.00. Mic 57-4098 





AN INVESTIGATION OF MICROWAVE 
SEMICONDUCTOR DIODES 


(Publication No. 23,133) 


Clyde Madison Hyde, Ph.D. 
Cornell University, 1957 


Torrey and Whitmer, in their book “Crystal Rectifiers” 
point out that the point contact diode works much better at 
microwave frequencies than anticipated. Consideration of 
the forward capacity of the diode provides an answer to 
this improved operation. 

Measurements of the forward capacity of a typical 
microwave silicon point contact diode are reported, A 
theory is developed for the forward capacity effects. The 
theoretical and experimental capacity agree inorder of 
magnitude and in their functional relationship with fre- 
quency and voltage. The low frequency forward incremen- 
tal capacity, that capacity seen by a small ac signal super- 
imposed upon a dc bias, is given by 


Twisq eAV/kT 
kTL 


where T is the mean free life time, w is the junction 
width, I, the saturation current, q is the electronic charge, 
V the applied voltage, k is Boltzman’s constant, T the ab- 
solute temperature and L is the diffusion length. 

The transit time of charge carriers in the junction is 
considered. An expression is given for the current flow 
in the diode when the transit time is considered. 

An expansion of exp (cos x) into a series of Bessel 
functions and trigonometric functions allows one to de- 
termine the magnitude of the components of current. For- 
mulas are given for the various components of current flow 
in a diode mixer and a diode rectifier. 

By considering the junction of the point contact diode as 
a “black box” a new equivalent circuit is synthesized. The 
equivalent circuit contains only resistive and capacitive 
parameters that can be determined from measurements. 

This equivalent circuit, and the associated non-linear 
capacity, provide an explanation for the improved opera- 
tion of microwave silicon point contact diodes. 

81 pages. $2.00. Mic 57-4099 
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TRAVELING WAVE ANTENNAS WITH APPLICATION 
' IN TELEVISION TRANSMITTING 


(Publication No. 23,616) 


Robert Wayne Masters, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: J. B. Brainerd 


The structural simplicity and general electrical prop- 
erties of traveling wave antennas make them especially at- 
tractive for use in modern omnidirectional television 
transmitting where highly directive, shaped beams are 
frequently desired. The inherent tendency of the beams of 
such antennas to change direction with variations in the 
frequency, however, has heretofore been a disqualifying 
characteristic, and little attention seems to have been 
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given the possibility of applying some means of overcoming 
the main objection. 

In this dissertation a theoretical study of the compen- 
sation problem is made, the theoretical results are re- 
duced to workable design formulae, a practical realization 
is proposed, and measured characteristics of an experi- 
mental model are presented to support the analysis. 

In principle, the realized antenna consists of a long 
transmission line to which are coupled at short intervals a 
multiplicity of more-or-less highly resonant radiators in 
such a way that their coupled impedance functions act to 
stabilize the phase propagation function in the line. The 
amplitude distribution along the antenna is determined by 
the strength of coupling to the radiators, and the phase dis- 
tribution is determined by a twist parameter which sets the 
antenna apart from ordinary traveling wave type arrays. 
The result is that substantially stationary, arbitrary dis- 
tributions of both phase and amplitude can be achieved with 
a simple geometry that lends itself well to straightforward 
engineering design procedures. One embodiment of the 
principle consists of a coaxial transmission line of large 
diameter having pairs of short, diametrically opposed, 
axial slots cut into its outer shell. These are excited in 
the desired manner by means of capacitance probes extend- 
ing into the line from one side of the slot. 

It is concluded that a very satisfactory traveling wave 
antenna of practically unlimited directivity could be built 
for high power television transmitting on any channel in 
the 174 to 216-mc range and above. 

163 pages. $2.15. Mic 57-4100 


A DOUBLE-FOCUSING MAGNETIC SPECTROMETER 
FOR NUCLEAR REACTION PRODUCTS 


(Publication No. 23,618) 


Otto Meier, Jr., Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. J. G. Brainerd 


A magnetic analyzer for nuclear reaction products em- 
ploying a sector-shaped uniform magnetic field has been 
designed and constructed. The shaped sectors are inserted 
in the 8.5 in. gap of a C-shaped magnet with a 12 by 12 inch 
cross section. The sector parameters are: radius of cur- 
vature 15 in., deflection angle 60 degrees, gap width 1.5 in., 
object distance 22.5 in., image distance 45 in., entrance 
angle 46° 38’, exit angle -18° 21’, maximum horizontal 
angle of acceptance 73°, maximum vertical angle of ac- 
ceptance +1.6°, The boundaries of the sector and the lo- 
cations of the object and image positions were corrected 
for the effect of the fringing field. Fringing field focusing 
in the direction parallel to the magnetic field is employed. 
The maximum image height is 2 inches, the height of the 
scintillation detector. The spectrometer is capable of de- 
flecting 10 Mev protons and has a maximum useful solid 
angle of 1/2000 of 47 steradians. When the object width is 
1 mm, the observed energy resolution is 1/400. The spec- 
trometer is mounted on a rotatable base and can be used 
for angular distribution measurements. The core and pole 
tip pieces are made of Armco magnetic ingot iron. Eight 
water-cooled magnet coils are used, providing a maximum 





of about 70,000 ampere-turns. The maximum magnet cur- 
rent is 10 amperes at 400 volts for a power of 4000 watts. 
The magnetic field intensity in the gap reaches a value of 
13,500 gauss, and is measured with a proton resonance 
fluxmeter. 

A four-stage magnetic amplifier has been developed to 
supply the magnet current and to regulate the magnet cur- 
rent to 1 part in 5000. 

Tests of magnetic field strength, focusing, dispersion, 
magnification, resolution, and solid angle of acceptance 
are described and test results are compared with design 
values. 

Results of an initial study of Mg™ (d,p) Mg”* angular 
distributions are presented. 

96 pages. $2.00. Mic 57-4101 


FORMAL ANALYSIS AND SYNTHESIS 
OF BILATERAL SWITCHING NETWORKS 


(Publication No. 23,357) 


Raymond Edward Miller, Ph.D. 
University of Illinois, 1957 


Formal procedures for the analysis and synthesis of 
combinational bilateral switching networks are developed 
in this thesis. A bilateral switching network is one which 
contains only elements having the same switching trans- 
mission characteristic in both directions (i.e., bilateral 
switching elements). Such elements may be realized as 
relay contacts or as any other possible switching device 
representable as Boolean variables. Electronic logical 
networks are not normally of this special type. It is con- 
ceivable, however, that analysis and synthesis procedures 
similar to those described could be developed for elec- 
tronic logical networks, which would be based on minimiz- 
ing the number of connectives in the functional represen- 
tations. 

Following the definitions for the terminology and nota- 
tion, where some new terms are introduced, the definitions 
for a series-parallel network, a bridge element, and a 
bridge network are given. A condition, called the bridge 
condition, to test a given transmission function for possible 
bridge network realizations is also given and proved. 
Three basic theorems are quoted; the first gives a lower 
bound on the number of elements required to realize a 
transmission function, the second describes a determinant 
which equals the transmission function, and the third uses 
this determinant to find bridge elements in the switching 
network. 

The analysis procedure described for two-terminal 
switching networks is a stepwise decomposition procedure 
which removes all series and parallel parts of the net- 
work. The steps are described both with linear graphs and 
with connection matrices. The procedure classifies the 
networks as either series-parallel or bridge networks. 

For the two-terminal switching network synthesis the 
steps of the decomposition procedure are restated as con- 
ditions for decomposing the transmission function into sub- 
functions with fewer Boolean variables. This decomposi- 
tion is used to describe a network synthesis for those 
subfunctions which are certainly most simply representable 
as series or parallel subnetworks. The bridge condition is 
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then applied to the subfunctions which are not decomposable 
by the above process to investigate possible bridge network 
realizations for these subfunctions with the fewest possible 
number of elements. The use of the bridge condition par- 
tially formalizes bridge network synthesis. Redundant 
variables are also considered as an aid to network synthe- 
sis. Under certain conditions the synthesis is proved to 
yield network realizations with the fewest possible number 
of elements. 

The two-terminal decomposition procedure is extended 
to multi-terminal network analysis to classify any multi- 
terminal switching network as a series-parallel or a 
bridge network for each input-to-output transmission, A 
very restricted partial synthesis procedure for multi- 
terminal networks, resulting from the restatement of the 
decomposition steps, is also discussed. Further study is 
needed which considers the effects of the consistency rela- 
tions between the transmission functions of a multi-termi- 
nal network and also considers more complex multi-func- 
tional conditions, similar to the bridge condition, to aid in 
complete multi-terminal network synthesis. 
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WIDE-BAND AMPLIFIERS OF HIGH GAIN- 
BANDWIDTH-PRODUCT AND IMPROVED EFFICIENCY 


(Publication No. 23,366) 


Thomas Reilly O’Meara, Ph.D. 
University of Tlinois, 1957 


It is the purpose of this work to propose the ladder- 
transformer network as a means of interstage coupling, 
input coupling, and output coupling of wide-band amplifiers 
intended to operate with improved efficiencies and/or high 
power levels. The design technique consists in embedding 
the high frequency parameters of the wide band trans- 
formers as elements in a large ladder coupling network. 

Notable among the advantages to be gained by this tech- 
nique is the ability to deliver power to an arbitrary load 
impedance. This may be accomplished over bandwidths 
which may easily span several decades of frequency range 
if iron or ferrite cored transformers are incorporated, It 
is asserted that, in spite of the excessive loss factors of 
the available high permeability core materials at frequen- 
cies above a few megacycles, the transformers and cou- 
pling circuits using these cores need not have exceptional 
loss, if care is used in transformer design. Further, it is 
argued that the ultimate high frequency response of pseudo- 
low-pass, transformer-coupled amplifiers should be set 
entirely by the stray capacitances of the vacuum tube (and 
wiring) and not by the transformer parameters of stray 
capacitance, leakage inductance, or core losses. 

To support these theoretical arguments, an experi- 
mental, three-stage, transformer-coupled, 30 watt ampli- 
fier was built for the approximate frequency range of 300 
kc to 30 mc. Numerous practical problems were en- 
countered associated with the nonlinear effects of class B 
operation, amplification at high signal leveis, and parasitic 
oscillation. However, moderate signal level operation of 
- any one stage resulted in a power gain response quite close 
to the design response. In general the coupling networks 
required only very slight readjustment to give the desired 
. response functions. 





A second amplifier was then built which utilized a 2C39 
vacuum tube in a novel grounded grid configuration. It was 
the basic purpose of this device to demonstrate that ferrite 
cores could be useful in wide-band amplifiers for frequen- 
cies at least up to 150 mc. Unfortunately, a core of the de- 
sired size was not commercially available and, as a result, 
the core loss proved larger than desired. However, the in- 
sertion gain measurements did agree fairly well with the 
predicted gain for the actual core used. 
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STUDY OF A SURFACE WAVE ANTENNA 
(Publication No. 24,322) 


Ramadas Panemangalore Shenoy, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Elmer H. Scheibe 


Surface waves can be made to radiate by discontinuities 
placed in the path of the wave. In the surface wave turnstile 
antenna the discontinuities are cylindrical metallic ele- 
ments placed radially along the supporting structure. The 
elements are spaced a quarter wavelength apart and each 
is perpendicular to those on either side of it so as to form 
a progressive helix. This antenna has a circular horizontal 
radiation pattern and a broadside vertical pattern. 

The analysis of this antenna was made on the assumption 
that a line loaded with elements behaves like a surface wave 
line with the exception that the wave radiates as it pro- 
gresses along the line. The calculated and the measured 
values for the phase velocity reduction agree quite well in 
the range where the element diameter does not exceed its 
length. : | 

For a given phase velocity reduction the dipole moment 
of each element was calculated in terms of the surface wave 
current of the equivalent dielectric coated line. The ele- 
ments were then treated as sources of radiation to obtain 
the gain and pattern of the non-uniform antenna array. The 
calculated and measured values agree reasonably well. 

For a low phase velocity reduction the measured gain was 
higher than the calculated value because the dipole moment, 
based on the surface wave current, is less than the actual 
value. For a high phase velocity reduction the calculated 
gain was greater than the measured value due partly toa 
mismatch which existed between the feed line and the 
antenna. 

Measurements of gain, beam width, reduction in phase 
velocity, pattern and attenuation were made so as to obtain 
sufficient information and data on the characteristics of the 
surface wave turnstile antenna for an optimum design. The 
important factors in the design were found to be the radi- 
ation efficiency, the reduction in phase velocity of the sur- 
face wave along the antenna structure, and the length of the 
antenna. An antenna with a given reduction in phase ve- 
locity has its maximum possible gain at a length which 
gives the highest radiation efficiency. The higher the re- 
duction in phase velocity, the lower will be the maximum 
possible gain and the shorter will be the required antenna 
length, Typical design values for an antenna which is to 
have 10 db gain and a radiation efficiency of 99.3% are a 
reduction of about 13% in phase velocity of the surface 
wave, and an antenna of 10 wavelengths. 
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The way in which the gain, antenna length, and reduc- 


tion in phase velocity determine the antenna characteristics 


is related to the current distribution that existed on this 
type of structure. Information on the current distribution 
along the antenna structure was obtained from attenuation 
measurements, 

Vertical antenna pattern measurements made on a typi- 
cal array indicated that the first side lobes were down at 
least 9 db from the main lobe. The pattern was similar to 
that obtained for other antenna arrays of conventional type. 
The horizontal pattern measurements showed that a very 
nearly circular pattern can be obtained when the antenna is 
of the order of 10 wavelengths or more. 
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MICROWAVE NOISE FLUCTUATIONS 
IN THE POTENTIAL-MINIMUM REGION 
OF AN ELECTRON BEAM 


(Publication No, 23,217) 


Anthony Edward Siegman, Ph.D. 
Stanford University, 1957 


This report is primarily concerned with microwave 
noise fluctuations in an electron beam in the potential- 
minimum region of the electron gun, An understanding of 
the noise fluctuations in this region is basic to the analysis 
and design of low-noise beam-type microwave amplifiers. 
Several related topics are discussed here. 

The first topic is the frequency spectrum of the noise 
current fluctuations at the minimum plane. This spectrum 
is expressed as the reduction factor R*(w), the ratio of the 
mean-square noise current fluctuations at the minimum to 
full shot noise fluctuations. Two different analytical deri- 
vations of R{w) are presented: one is a kinematic theory 
' which takes into account the d-c velocity distribution in the 
beam and the finite transit time from cathode to minimum; 
the other is based on an RLC equivalent circuit derived 
from simple physical considerations. The two analyses 
show good agreement. Both predict a peak of noise current 
(R? > 1) near the plasma frequency of the minimum, with a 
large reduction in noise (R* > 0) at lower frequencies and 
no reduction in noise (R? > 1) at higher frequencies. 

The second topic is the behavior of the noise fluctu- 
ations in the region immediately beyond the minimum. The 
propagation of noise current and voltage fluctuations 
through the multi-velocity accelerating region immediately 
in front of the potential minimum has been calculated using 
the density-function method of analysis. Basic assump- 
tions made include: (a) linearized one-dimensional analy- 
sis; (b) zero total a-c current in the beam; (c) uncorre- 
lated full shot noise in each velocity class at the minimum 
plane; (d) d-c potential 7 (é) given by the Fry- Langmuir 
analysis. Starting at the minimum, the noise fluctuations 
were traced out towards positive € by a numerical forward 
integration process using an IBM 650 electronic computer. 
Principal results of the computations are that Haus’s noise 
parameters S and II are found to vary significantly with 
distance between 7 = 0 and 7 = 4, contrary to previous as- 
sumption. The noise parameter S decreases to ~ 0.7 of its 
initial value of kT. /27, while the noise power II rises from 
zero to ~ 0.3 of the initial value of S. Exact results depend 





slightly on frequency. Beyond 7 = 4 both noise parameters 
become invariant. The theoretical minimum noise figure 
of a beam type microwave amplifier, which is Fj, = 1 

+ (27/kT) (S - II), is thus found to be reduced to ~ 35 db for 
a temperature-limited cathode, instead of the commonly- 
quoted value of 6+ db which is based on the values of S and 
II at the cathode. 

Two briefly-discussed final topics are: (1) A thus-far 
unsuccessful attempt to measure noise current inside the 
accelerating region of an electron gun by using a large- 
scale low-frequency model diode. Work on this project is 
continuing. (2) A Llewellyn-equation analysis of the effects 
of an r-f impedance shunting a diode. The proper beam 
transformation for minimum TWT noise figure can be ob- 
tained without velocity jumps by simply connecting between 
anode and cathode an inductance which very nearly reso- 
nates the d-c capacitance of the diode. Hence the name, 
“resonant-diode gun.” The bandwidth of this low-noise gun 
is found to be very narrow. 
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SCATTERING PROPERTIES OF WIDE SLOTS 
IN A PARALLEL-PLATE TRANSMISSION LINE 


(Publication No. 23,286) 


Alan Jay Simmons, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor Joseph Weber 


A theory is developed for the scattering properties of 
infinite slots in an infinite parallel-plate transmission line 
capable of supporting only the fundamental TEM mode. The. 
theory treats the case where the slots are cut perpendicu- 
lar to the direction of propagation of an incident wave in the 
transmission line, but is later easily generalized to the 
case in which the wave is incident at some angle other than 
perpendicular. The latter case is checked experimentally 
for a few values of the parameters by making measure- 
ments in rectangular waveguide. 

The theory used is the integral-equation variational 
method. Expressions for the scattering matrix properties 
of the slots in the transmission lines are developed which 
involve an unknown electric field across the slot. A first- 
order assumption is made about the form of the field in the 
slot and these expressions (which are invariant, to the first 
order, to deviations of the assumed from the actual field) 
are evaluated using the assumed fields. Results of calcu- 
lation of S,,, the reflection coefficient, and S,., the trans- 
mission coefficient, are presented in tabular form for dif- 
ferent values of “d”, the slot width, “a” the plate spacing 
and €,/€2, which is the ratio of the dielectric constant be- 
tween the plates to that filling the space outside into which 
the slot radiates. Values of e,/e, used range from 1 to 4, 

The agreement between theory and experiment is good 
for slots of width less than approximately one quarter- 
wavelength for the case considered. 
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THE THEORETICAL SENSITIVITY OF THE 
MICROWAVE RADIOMETER, A PROBLEM IN 
NON-STATIONARY NOISE ANALYSIS 


(Publication No, 23,065) 


Leland Davis Strom, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. A. W. Straiton 


The microwave radiometer first used by Jansky and 
Southworth and subsequently improved by Dicke has been 
essential to the development of the field of radio astron- 
omy. Other important applications, such as the study of 
atmospheric absorption of radio energy, indicate that the 
instrument will find even greater use in the near future. 
The prior analyses of the radiometer, by Dicke and Gold- 
stein, were contradictory in their conclusions and were 
based upon an unjustified representation of the second de- 
tector used in the radiometer. The detector characteristic 
assumed by Dicke and Goldstein was 


V 


0 


where V; was the input voltage. The second detector com- 
monly used in all a-m radio receivers including the micro- 
wave radiometer is the biased diode whose characteristic 
is given by 


Vo k(V;-B)N ’ 
= O- F 


where B is the bias voltage. 

In a radiometer the input is a random noise voltage 
distributed in amplitude by a Gaussian probability density 
function. The noise-like signal is spectrally ‘uniform. To 
distinguish the desired signal from the internal noise in- 
troduced by the receiver the input signal is modulated. The 
problem was therefore one of non-stationary noise analy- 
sis. 

The present investigation was based upon a general rep- 
resentation of the detector characteristic which included 
the biased diode as a special case. As a result of this 
treatment it was found that the sensitivity of a radiometer 
is independent of the second detector characteristic. This 
finding both justified the earlier work and removed the re- 
striction on the results of Dicke and Goldstein. In terms 
of the minimum detectable temperature change of a black 
body source, AT, the radiometer’s sensitivity is 


AT = NT, V5. 


V; >B 
V; >B 





N is the noise figure of the radiometer, T, is the reference 
temperature used in defining the noise figure, and Wy and 
Wq are the output filter and receiver bandwidths respec- 
tively. 

The preceding statement of the radiometer’s sensitivity 
is in agreement with the results obtained by Goldstein. A 
reexamination of Dicke’s analysis disclosed two errors. 
The correction of these errors produced a statement 
equivalent to the above and eliminated Dicke’s erroneous 
conclusion that a radiometer’s sensitivity was partially 
dependent on the second detector characteristic. 

An approximation for the output power of a radiometer 
was developed and found to be dependent on the detector 
characteristic as well as the other circuit parameters. An 





experimental test of the major conclusions of the test was 
made. While the results were not in particularly close 
agreement with the theoretical, an analysis of the experi- 
ment disclosed that the experimental errors were unilateral 
in effect and would cause any discrepancy to be in the sense 
observed. Furthermore it was found that the errors were 
accumulative and could easily have exceeded the observed 
discrepancy. 

A by-product of this work was the formulation of a the- 
orem useful in the analysis of stochastic problems. The 
theorem suggests a mode of analysis based upon a convo- 
lution integral rather than the Fourier transforms com- 
monly used. While Rice has discussed the evaluation of 
certain transforms by convolution integrals, the theorem 
as formulated extends beyond the evaluation of a transform. 
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ON THE SYNTHESIS OF DRIVING POINT IMPEDANCES 
(Publication No, 23,644) 


Ivan Hugh Sublette, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Seymour Sherman 


The subject of this dissertation is the synthesis of a 
driving point impedance from a given positive real function 
of frequency. New methods of synthesis which avoid the 
use of transformers are presented. The basic approach is 
the exploitation of J. Schur’s theory of functions bounded in 
the unit circle. Schur’s theory is applicable to the study of 
positive real functions because the two classes of functions 
are related by a simple transformation. In particular, a 
close relation exists between the Richards algorithm used 
in the Bott-Duffin synthesis method and an algorithm used 
by Schur in his study of bounded functions. 

A new way of using the Richards algorithm is the main 
result. It is shown that the iteration of this algorithm 
tends to increase the “reservoir of resistance” and eventu- 
ally produces a terminating impedance which can be syn- 
thesized by a partial fraction expansion. Thereis no need 
for removing a minimum resistance component at any stage 
of the procedure. A modification of the Richards algorithm 
giving a different network also leads to a synthesis by a 
partial fraction expansion. This thesis complements the 
recent work of Fialkow and Gerst, who derived a new syn- 
thesis method for two-terminal networks through certain 
generalizations of the Schur algorithm. 

A theoretically interesting result is that both of the 
algorithms studied can be used to obtain finite, lumped- 
constant networks capable of approximating transcendental 
impedances on the real frequency axis. 
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ENGINEERING, HYDRAULIC 


METHODS FOR CALCULATING THE EFFECT 
OF GRAVITY ON TWO-DIMENSIONAL 
FREE SURFACE FLOWS 


(Publication No. 23,210) 


Byrne Perry, Ph.D. 
Stanford University, 1957 


The steady flow of water from under a two-dimensional 
sluice gate is studied as a typical example of a free sur- 
face flow under the action of gravity. By use of the cus- 
tomary assumptions of incompressibility and irrotational- 
ity the problem can be reduced to one of potential theory in 
the plane for which methods of the complex variable are 
introduced. When the head on the sluice gate is extremely 
high compared with the sluice opening, the effect of gravity 
is negligible and the flow is essentially that studied by 
Kirchhoff using the well-known hodograph technique. 

For smaller values of head, the effect of gravity be- 
comes important. In the present work this case is con- 
sidered as a perturbation of the Kirchhoff flow. The magni- 
tude of the velocity at any point along the free streamline 
is computed correctly to the first order by using the ordi- 
nates of the Kirchhoff free streamline in Bernoulli’s equa- 
tion. The hodograph for the perturbed flow is then plotted 
correctly to the first order. This hodograph is mapped 
onto the plane of the complex potential and the solution is 
completed by essentially the same techniques as are used 
for any Helmholtz-Kirchhoff free streamline flow. The 
coefficient of discharge C is computed for a sluice gate of 
opening a, operating under a head H, measured above the 
channel bottom. It is found to be 


0.01701 


C= 0.6110 - (H/a)-1 


This formula is in good agreement with experiments in the 
range 


co DH/a>2. 
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THE USE OF SHORT FLAT VANES FOR PRODUCING 
EFFICIENT WIDE-ANGLE TWO-DIMENSIONAL 
SUBSONIC DIFFUSERS 


(Publication No. 23,190) 


David Leo Cochran, Ph.D. 
Stanford University, 1957 


In systems involving the motion of fluids the need to 
decelerate the flow frequently arises. However, unless 
considerable care is taken in the design of the passages 
involved, a flow deceleration (or diffuser process) almost 
always results in an unsteady flow of unpredictable behav- 
ior having large pulsations, large losses, and highly non- 
uniform exit velocity profiles. Such a condition is not only 





undesirable in itself, but also frequently creates even more 
undesirable effects in the performance of downstream 
components, such as compressors and burners. The dif- 
fusion problem becomes particularly aggravated when 
space and/or weight limitations require the use of compact 
units. A given flow deceleration requires a given ratio of 
outlet to inlet area; therefore, a compact subsonic diffuser 
must necessarily incorporate walls having large angles of 
divergence, but such geometries are precisely those which 
create the largest losses and the most unpredictable be- 
havior. : 3 

The study of the use of short flat vanes as a means for 
the solution of this problem constitutes the primary objec- 
tive of the present investigation. The secondary purpose 
is to add to the available knowledge concerning the flow 
mechanisms in diffusers in general. In this investigation, 
symmetrically arranged vanes were studied in a subsonic- 
plane-wall, two-dimensional diffuser. Systematic variation 
of vane cluster geometry resulted in configurations yielding 
excellent diffuser performance over a wide range of area 
ratio and total included angle. Throughout the range of 
angle from about 14.0 to 42.0 degrees the diffuser with 
properly designed vanes installed yielded pressure-recov- 
eries nearly equal to (and in some cases greater than) the 
maximum obtainable in the vaneless diffuser set at optimum 
recovery angle. Further, these vanes were found to pro- 
duce satisfactorily steady flows in nearly every instance, 


and to reduce greatly the amount and intensity of the over- 


all flow separation. Specific criteria for the design of 
these vanes are presented in the thesis. 

All tests were conducted at inlet Mach numbers of ap- 
proximately 0.2 with Reynolds numbers based on throat 
width up to approximately 2.4 x 10°. A thin turbulent inlet 
boundary layer was maintained at all times. The diffuser 
performance has been evaluated in terms of the measured 
static pressure-recovery and is compared with that for an 
ideal incompressible flow in the same geometry. Estimates 
of the reduction in head loss obtained by the use of vanes 
have been made from one-dimensional considerations, and 
descriptions of the flows obtained in both the vaned and un- 
vaned units are given. The results are presented in both 
graphical and tabular form. 

Complete performance maps have not been made, but 
tests with variable included angle at constant wall-length 
to throat-width ratio and variable wall-length to throat- 
width ratio at constant included angle have been conducted. 
The results of these tests strongly suggest that, with the 
use of vane selected by the design criteria developed, very 
good diffuser performance can be obtained over the entire 
range of geometry used in normal practice. 

This research work is a portion of a continuing diffuser 
research program being conducted in the Mechanical Engi- 
neering Laboratory at Stanford University under the spon- 
sorship of the National Advisory Committee For Aero- 
nautics. 176 pages. $2.30. Mic 57-4110 
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AN INVESTIGATION OF THE MEANS BY WHICH A 
WORKER ACHIEVES A CHANGE IN PRODUCTION RATE 
IN SIMPLE OPERATOR-PACED ASSEMBLY WORK 


(Publication No. 23,378) 


Irvin Leigh Reis, Ph.D. 
University of Illinois, 1957 


The use of the motion picture camera, a special meas- 
uring grid, and a specially-designed work area made pos- 
sible the analysis of nearly 8,000 feet of film showing, in 
three dimensions, an operator-paced assembly task at 
varying rates of production. With the objective in mind of 
discovering the manner in which work cycles at a given 
rate differ from work cycles at other rates, a statistical 
analysis was made. 

Mean times and speeds of virtually all specific motions 
making up the task were found to vary significantly from 
rate to rate. Mean values of transport lengths did not vary 
significantly except where the production rates were very 
widely divergent. Operators, rates, and interaction be- 
tween operators and rates were all found to be — 
sources of variation in the data. 

Doubt was cast on certain current time study proce- 
dures. Wide range values for individual motion times, 
lengths, and speeds raised questions concerning the “speed 
rating” concept of time study levelling. The distribution 
of the total cycle tiie found within the cycle varied widely 
from operator to operator, at similar production rates. 
Thus, to study one worker and use his element times as 
standard element times, even when speed rated, would be 
questionable practice. 67 pages. $2.00. Mic 57-4111 


ENGINEERING MECHANICS 


A NONLINEAR ANALYSIS OF THE BUCKLING OF 
CIRCULAR CYLINDERS SUBJECTED TO AXIAL 
COMPRESSION AND INTERNAL PRESSURE 


(Publication No. 23,305) 


Don Orr Brush, Ph.D. 
University of Dlinois, 1957 


Thin-walled circular cylindrical shells subjected to 
axial compression are known to buckle at much lower 
loads-than those indicated by the linear theory of elasticity. 
It is generally believed that the discrepancy stems from 
two sources: initial geometrical imperfections and “snap- 
through” buckling. In snap-through buckling, the shell 
jumps abruptly from an undeflected configuration to a 
buckled, large-displacement configuration. Hence an in- 
vestigation of snap-through entails the use of a large- 
deformation theory. 

Without attempting to assess the influence of initial im- 
perfections, a nonlinear analysis of geometrically perfect 
shells is undertaken. The stabilizing effects of internal 
pressure are included in the analysis, and an energy 
method is used. It is assumed that the cylinders are long 
and that the stresses remain elastic. 

The total potential energy of the shell is derived in 





terms of three orthogonal components of the displacement 
vector of the shell’s middle surface. The strain energy 
expression is taken from a report by H, L. Langhaar and 
A. P« Boresi, “Buckling and Post-Buckling Behavior of a 
Cylindrical Shell Subjected to External Pressure,” T. & 

A. M. Report No. 93, University of Illinois, April, 1956. 

By means of trigonometric expansions in the axial and cir- 
cumferential coordinates, the potential energy integral is 
replaced by a fourth degree polynomial in six displacement 
parameters. By linearizing the strain components in the 
axial displacement parameters, it is possible to express 
three of the parameters in terms of the remaining ones. : 
Thus the potential energy of the shell is reduced to a fourth 
degree polynomial in three displacement parameters. 

The Euler buckling stress is derived from this potential 
energy expression, The second variation of the polynomial 
with respect to the three parameters is used to determine 
the buckling criterion. Numerical computations show that 
agreement with the solution of classical elasticity is ex- 
cellent. It is concluded that within the range of small-de- 
formation theory the present analysis yields results in 
close agreement with known solutions. 

Using the principle of stationary potential energy, the 
large-deformation equilibrium configurations of the shell 
are investigated. With the aid of a digital computer the po- 
tential energy is minimized with respect to the three dis- 
placement parameters and two wave length parameters. 
Numerical results indicate that there are no equilibrium 
configurations corresponding to large dispacements. Since 
snap-through buckling is dependent on the existence of 
large-dispacement equilibrium configurations, it is con- 
cluded that the present analysis is not sufficiently accurate 
to describe the snap-through phenomenon. 

The two major approximations in the analysis are the 
substitution of trigonometric series for the displacement 
components, and the linearization of the strain in the axial 
displacement parameters, It is believed that the omission 
of second and higher harmonics from the trigonometric 
expansions is the primary source of inaccuracy. 
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A STUDY OF THE CORROSION AND POLARIZATION 

CHARACTERISTICS OF COPPER, NICKEL, TITANIUM, 

AND SOME COPPER AND NICKEL ALLOYS IN THREE 
PERCENT SODIUM CHLORIDE SOLUTIONS AT 30°C. 


(Publication No. 23,669) 


- Howard Brubaker Bomberger, Jr., Ph.D. 
The Ohio State University, 1952 


A study was made to determine the behavior of copper, 
70-30 brass, red brass, nickel, 70-30 cupro-nickel, Monel, 
and titanium in flowing thee per cent sodium chloride so- 
lutions at 30°C. The solutions were made of double dis- 
tilled water and C.P. sodium chloride, and were saturated 
with air to an oxygen concentration of 5.15 ml. oxygen per 
liter or flushed with purified argon to decrease the oxygen 
concentration to less than 0.05 ml. oxygen per liter of so- 
lution. 
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The test specimens were cut from commercial sheet to 
a length of six inches and a width of one and one-half 
inches. They were cleaned with #240 metallographic paper 
and washed with water and acetone. All but the titanium 
specimens were then annealed one hour in a purified argon 
atmosphere at 1200°F. and furnace-cooled. The titanium 
was used in the cold-rolled form, having a Vickers hard- 
ness number of 278. Before the tests the copper and cop- 
per alloys were swabbed with a 10 per cent KCN solution. 
The other materials were abraded lightly with #240 me- 
tallographic paper. These operations were followed by 
washing in distilled water and acetone. 

The specimens were placed in a test chamber parallel 
to a platinum foil electrode of the same size. In this po- 
sition the electrodes formed two sides of a rectangular 
shaped tube (1” by 1/4”) through which the test solution 
was pumped. The solution velocities were varied from 10 
to 600 feet per minute, but most of the work was done at 
50 feet per minute. Direct currents up to 0.387 ma./sa. 
cm. were passed between the platinum electrode and the 
test electrode for the polarization tests. 

The potentials of the test specimens were determined 
periodically with a small-tipped saturated calomel elec- 
trode and a precision-type potentiometer. The calomel 
electrode was inserted through a small opening in the 
center of the platinum electrode and placed close to the 
surface of the test specimen for the potential determina- 
tions. The drop in potential owing to cell resistance was 
estimated by observing the change in potential with a small 
change in applied current after steady-state potentials 
were obtained. The tests were conducted until the elec- 
trode potentials were essentially constant; this required, 
in some cases, a maximum of 48 hours. The corrosion 
rates were determined from the loss in weight. 

A number of curves were drawn from the data showing 
the relationship between potential and time, potential and 
current, current and corrosion rate, and solution velocity 
and corrosion rate. The corrosion rates and steady-state 
potentials under no impressed current and the maximum 
cathodic polarization potentials are given in Table 1. The 


Table 1 


Steady-State Potentials in Volts Versus Saturated Calomel and Corrosion Rates 
in Mills per Years for Materials in 3% NaCl Solutions Flowing at 50 Ft/Min and 30°C 





Materials Air Saturated Solutions Argon Saturated Solutions 


Corrosion | Open Circuit | Max. Cathodic || Open Circuit. | Max. Cathodic 
Rate Potential Polarization Potential Polarization 


Copper 9.0 -0.250 -1.25 -0.260 -1,32 
79-30 Brass 8.8 -0.225 -1,29 -0.320 -1.30 
Red Brass 15.0 -0.193 -1.07 yes ie 
Nickel 0.0 -0.120 -1,29 -0.20 -1.26 


70-30 Cupro- 
Nickel 6.0 -0.191 -1,27 owe é ae 


Monel 0.8 -0.10 -1.31 seee o-- 
Titanium 0.0 -0.10 -1,26 -0.10 -1.40 























following conclusions are supported by the results of this 
investigation: 

1. In argon saturated solutions the cathodic polariza- 
tion is to a greater anodic value than in air saturated so- 
lutions since the main cathodic reaction is the reduction 
of hydrogen ions. Because of this the gross potentials of 
the materials are generally more anodic in the air-free 
sodium chloride solutions since the local-cell cathodes 
also polarize to a greater anodic value and thus displace 
the gross potential to a more anodic potential. 





2. An increase in solution velocity decreases concen- 
tration polarization, causes film erosion and, with solutions 
containing dissolved oxygen, tends to displace the electrode 
potential to a more noble value. Increased rates of flow 
result in more efficient distribution and use of oxidizing 
agents for cathodic depolarization and thus tend to make 
the gross potential more noble. 

3. None of the materials appeared to corrode or tarnish 
in sodium chloride solutions saturated with argon. 

4. In neutral sodium chloride solutions free from an 
oxidizing agent, the copper-copper ion electrode is more 
noble than the hydrogen-hydrogen ion electrode; therefore, 
copper cannot replace the hydrogen ion to any appreciable 
extent. In solutions containing an oxidizing agent, the re- 
duction of the oxidizing agent is the cathodic reaction and, 
since it has a more noble potential than the copper-copper 
ion electrode, the dissolution of copper occurs. 

0. The corrosion rate of copper in air-saturated so- 
dium chloride solutions appears to be linear with solution 
velocity up to a rate of 450 feet per minute. At higher ve- 
locities excessive solution turbulence causes non-uniform 
corrosion, 

6. The corrosion rates of nickel, copper, 70-30 brass, 
and red brass anodes are proportional to the applied cur- 
rent. The corrosion rates of the brass anodes were found 
to obey a form of Faraday’s law in which the amounts of 
copper and zinc dissolved are represented by their mole 
fractions. 

7. The copper in corroding copper and brass anodes 
appears to go into solution only as a monovalent ion. 

8. The corrosion rate of titanium and the copper-nickel 
alloy anodes is less than the theoretical rate determined 
from Faraday’s law. Monel was found to deviate more 
than the 70-30 cupro-nickel alloy. 

9. Nickel, Monel, and 70-30 cupro-nickel have an an- 
odic overvoltage, in addition to a tendency for extensive 
cathodic polarization in sodium chloride solutions contain- 
ing air. These two retarding factors contribute to good 
corrosion resistance against salt solutions. The anode 
overvoltage for nickel is 0.15 volt, for Monel 0.08 volt, and 
for 70-30 cupro-nickel 0.10 volt. 

10. Nickel cathodes corrode slowly at current densities 
under 0.13 ma./sq. cm., precipitating Ni(OH), or Ni,O,, but 
nickel under no applied current appears to be passive. 

11. In general the electrochemical behavior of red brass 
and 70-30 brass is similar to that of copper, and the be- 
havior of Monel and 70-30 cupro-nickel is similar to that 
of nickel. 

12. Titanium has outstanding corrosion resistance to 
sodium chloride solutions. Titanium cathodes polarize less 
readily in sodium chloride solutions than some of the other 
materials, but titanium anodes have a great capacity to 
polarize by forming a very adherent, highly resistant, pas- 
sive film which offers physical protection to the metal as 
well as a high ohmic resistance in the electrical circuits. 

13. Electron diffraction data indicate that the titanium 
anode film is not TiO, TiO,, Ti,O,(alpha), or TiCl,, and that 
TiH2forms on the cathode. 

14, The following minimum cathodic current densities 
were required to protect the materials from corrosion in 
air saturated 3 per cent NaCl flowing at 50 ft./min.: 0.08 
ma./sq. cm. for copper and red brass, 0.07 ma./sq. cm. 
for 70-30 brass, and 0.03 ma./sq. cm. for 70-30 cupro- 
nickel. The corrosion rates of nickel, Monel, and titanium 
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were under one mil penetration per year with no applied 
current. 116 pages. $2.00. Mic 57-4113 
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INTERFACIAL TENSION OF WATER AGAINST 
HYDROCARBON AND OTHER GASES AND ADSORPTION 
OF METHANE ON SOLIDS AT RESERVOIR 
TEMPERATURES AND PRESSURES 


(Publication No. 23,040) 


George Julius Heuer, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. E. W. Hough 


At present little is known of the magnitude of surface 
forces in petroleum reservoirs or of the effect of these 
forces on recovery. In this dissertation values of some of 
the thermodynamic surface properties of simple systems 
at reservoir temperatures and pressures are reported. 

Measurement of interfacial tension of fluid-fluid sys- 
tems was done by the pendant drop technique, and adsorp- 
tion of gas on a solid was measured by volumetric methods. 
The wettability of fluid-fluid systems was determined 
qualitatively. Pressures up to 10,000 psi and temperatures 
from 100°F to 280°F were used in most cases. The inter- 
facial tensions of the following gases and gas mixtures 
against water were measured: carbon dioxide, ethylene, 
ammonia and methane, hydrogen sulfide and methane, and 
methyl chloride and methane. Values of interfacial tension 
of n-decane saturated with a mixture of methyl chloride 
and methane on Linde Silica, Spheron-6, and on an Austin 
Chalk core were measured, Calculated surface excesses 
and spreading pressures are included where applicable. 
The effects of a curved interface and change in drop sur- 
face area are discussed, and distortion of light by the 
pendant drop is analyzed experimentally. 

The choice of the different adsorbents and adsorbates 
was based on various factors. The relation between inter- 
facial tension and solubility shown by the Gibbs isotherm 
together with the published solubility data for water in 
carbon dioxide occasioned selection of this gas. Ethylene 
represented a light unsaturated molecule. Ammonia, hy- 
drogen sulfide, and methyl chloride were used as minor 
components because of their probable influence on wetta- 
bility. The choice of mercury, Linde Silica, Spheron-6, 
and Austin Chalk as adsorbents provided a wide range of 
surface free energies. 

The maximum gas-liquid spreading pressures occurred 
in the two component systems. Presence of an active 
third molecule increased spreading pressure at lower 
pressures but materially decreased it at higher pres- 
sures. The effect was very sensitive to minor component 
concentration, and an optimum concentration at a given 
temperature and pressure was evident. A significant hys- 
teresis of interfacial tension with pressure was noted in 





the ethylene- water and carbon dioxide-mercury systems. 
Intersection of isotherms occurred in several cases but 
was probably due to the method of measurement. A sharp 
change in interfacial tension with pressure was noticeable 
at some pressure in most systems. This pressure de- 
pended on the critical temperature of the gas, while the 
rate of change was related to electrical properties. 

Dependence of interfacial tension on drop age was sig- 
nificant only in liquid-liquid systems. Changes in wetta- 
bility with pressure and temperature occurred in all sys- 
tems studied where water was the more dense phase. The 
transition pressure varied widely with composition. Ad- 
dition of 0.1 mol per cent of methyl chloride to the methane 
cause partial gas wettability at 500 psia instead of 5,000 
psia. Hydrogen sulfide tended to make the system more 
gas-wet, while the reverse was true of ammonia. 

An apparent negative adsorption of the less dense phase 
resulted in many systems at certain temperatures and 
pressures. This appeared related to solubilities and the 
formation of an ordered interfacial phase in fluid-fluid 
systems, and to particle size and perhaps packing of the 
adsorbent in the gas-solid systems. Contamination was a 
possible explanation in all cases. Formation of a rigid 
interfacial film took place in many fluid-fluid systems. In 
the case of gas-mercury, the indicated strength of some of 
these films was about 200 dynes/cm. 

The results are applied to reservoir conditions. Dif- 
ferentiation is made between static and dynamic wettability 
and a method of measurement of each is suggested. The 
probable static location of fluids in the porous medium is 
treated thermodynamically. The properties of gaseous 
surface active molecules are discussed, and their probable 
effect on surface conditions within the reservoir is indi- 
cated. 396 pages. $5.05. Mic 57-4114 
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Waste stabilization ponds have been used for many 
years as primary, secondary, and even tertiary sewage 
treatment devices; however, data for their economical and 
efficient design and operation have been lacking. The 
problem of developing rational design criteria for stabili- 
zation ponds was attacked on a broad basis; information 
from prior and contemporary investigators was collected 
and studied, factors thought to be important in stabiliza- 
tion pond processes were investigated in laboratory 
models and in outdoor pilot plants, and data reported since 
1950 on pond installations at 188 communities throughout 
the State of Texas were compiled for statistical analysis. 
From these three sources of information, along with cer- 
tain theoretical considerations, empirical relations were 
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formulated for the design and operation of a specific type 
of waste stabilization pond within a certain range of cli- 
matic conditions. 

The type of stabilization pond finally adopted for study 
was one in which the algal population density is low and 
bacterial stabilization of organic waste materials takes 
place largely under anaerobic conditions. Daily freshening 
of the pond by photosynthetic oxygenation, however must 
take place in such a pond so as to remove excess carbon 
dioxide and maintain the pH value above 7.2. This type of 
pond installation is suited to operation in warm locations 
having no significant winter ice cover. 

Based upon temperature, quantity of sewage flow, re- 
action time, and biochemical oxygen demand, an empirical 
equation with a rational basis was developed for determin- 
ing the volume of a stabilization pond installation: 


V=N dsm to ec(T. - T) 
In this expression, V is the required volume of pond cells 
(reaction vessels) Nq is the daily volume of sewage flow or 
product of population served and daily per capita sewage 
flow, y is the 5-day 20°C biochemical oxygen demand, t, is 
the optimum reaction time, e is the base of the natural 
logarithm system, c is an energy-temperature constant, 
and T, -T is the difference between the optimum and actual 
operating temperatures in the pond. Reduced to so-called 
practical units and substituting determined values for t), 
c and T,, 





V = 5.37 x 10° Nq y [1.072@°T) ] 


where V is in acre-feet, N is the number of people served, 
q is in gallons per capita per day, y is in milligrams per 
liter and T is in degrees centigrade. 

Criteria for the proper depths at which to operate stabi- 
lization ponds were developed from studies on perform- 
ance, work efficiency, and light penetration. Consideration 
was also given to field data and operating temperatures. 
For the diurnally cycling aerobic-anaerobic type of ponds 
under consideration, operating depths from 2.0 to 3.0 feet 
deep should be used; the deeper depths being employed in 
the winter. 

It was concluded that in locations having mild winters, 
waste stabilization ponds can be designed and operated, so 
as to accomplish all of the functions provided by complete 
sewage treatment plants of the trickling filter or activated 
sludge type, including primary sedimentation. This was 
demonstrated in the laboratory and held true even without 
separating any algae from the effluent. Extension of oper- 
ating tests to pilot ponds indicated that excessive algal 
growth could easily occur and must be guarded against. 

A special study on the effects of feeding various nitrate 
concentrations demonstrated that waste stabilization ponds 
can be used to reduce nitrates. 

Smaller, cheaper installations may be employed to ad- 
vantage; the majority of the full scale ponds, from which 
field data were available, were underloaded. Presently 
prescribed loading values are too low. 

175 pages. $2.30. Mic 57-4115 
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The exploration of sculpture and factors comprising the 
sculptural process was the basis for the dissertation. The 
novel Don Quixote was used as a point of departure for a 
series of sculptures in order to explore the sculptural use 
of the anecdotal theme. 

At the beginning of the project it was realized that the 
sculptural process is composed of many factor's in causal 
interaction, creating, by their combination, a final product. 
It was realized that a verbal understanding of this inter- 
action was analogous to, but not identical with, the kind of 
consummate knowledge which is acquirable by actual ex- 
perience in a given field. The basic assumption underlying 
the dissertation, therefore, is that the sculptural process, 
in all its complexity, can best be studied in the studio, 
where the student may become directly involved in the 
process. The manipulation of factors comprising the proc- 
ess establishes their tangible status, permitting greater 
comprehension from a relatively undiluted learning experi- 
ence. 





Various subjects, media, and techniques were utilized 
in executing the sculptures. In regard to subject-matter, 
the sculpture may be divided into two groups: the works 
concerning the “Quixote” theme and the works based on 





ARTS 


other themes. Four media--welded steel, wood, stone, 
and plaster--were used to explore, by comparison, their 
expressive and technical peculiarities. In the early works 
there was a conscious emphasis on style leading to formal 
concepts somewhat contrived. The experience necessary 
to bring sculptural elements to balance was lacking, and 
thus results were produced in which unity was disturbed 
by a disproportionate concern for one aspect of the proc- 
ess. In later works, the perspective created by experience 
made it possible to see or “feel” the elements in a more 
compatible relationship, and more unified results were 
produced. 

Although many aspects of the creative process are in- 
herent in the sculptural experience and cannot be fully ex- 
plained verbally, constant interaction between action and 
contemplation, required by the work, produced verbal 
equivalents which are of great value to both teacher and 
sculptor. The total sculptural experience is better under- 
stood as a unified process involving the artist and all fac- 
tors, interacting to produce a final product. The artist is 
not separated from the process. In moments oi intense 
concentration he is one with his work, all factors inter- 
acting with an almost biological order and purpose. Con- 
sidering the experience in retrospect, the force necessary 
to hold these elements in equilibrium seems to be the in- 
tensity of purpose motivating the artist. Final judgment of 
the validity of this thesis should be made on the basis of 
the three-dimensional statement, which is the raisond’étre 
for any verbal statement. 

90 pages. $2.00. Mic 57-4116 
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The major land uses in the Aso Highland and the Ku- 
mamoto Lowland have resulted from centuries of agricul- 
tural practice, and they reflect local needs for the products 
grown on these lands. The present agricultural produc- 
tion in these areas is not sufficiently developed to be able 
to contribute toward meeting the national food require- 
ments or those for lumber, industrial crops, or animal by- 
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products. Land uses in the Aso Highland and the Kumamoto 
Lowland tend to supplement each other. The Kumamoto 
Lowland produces surpluses of rice, wheat, naked barley, 
and hydrophytic crops such as rushes and lotus. These 
products are needed in the Aso Highland to meet local 
shortages. The Aso Highland produces surpluses of many 
commodities that are needed in the Kumamoto Lowland 
such as ensilage, straw, corn, vegetables, green and barn- 
yard fertilizers, and wood products. 

In the Aso Highland, 36 percent of all land is used for 
pasture, 28 percent for forest, 8 percent for unirrigated 
crops, and 7 percent for irrigated land. In the Kumamoto 
Lowland, 23 percent of the land is used for irrigation, 21 
percent for unirrigated crop land, 18 percent for forest, 
but only a few acres for pasture. 

Approximately 400 square miles, or 40 percent of 
Central Kyushu is included in the Highland Utilization 
System. While forests and grassland predominate in this 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





GEOGRAPHY 


2561 





system, it also includes narrow strips of irrigated and un- 
irrigated crop land along banks of the Shira River. In the 
Kumamoto Lowland two agricultural land use systems pre- 
vail, the Diluvial Lowland Utilization System and the Al- 
luvial Lowland Utilization System. The Diluvial Lowland 
Utilization System occupies 53 percent of Central Kyushu 
or approximately 530 square miles. This system coincides 
with the diluvial deposits on the lower slopes of Mount Aso, 
and while it is predominantely forest and unirrigated crop 
land, there are small areas of irrigated land where an ar- 
tificial hard pan has been created over the porous soils to 
hold water. The Alluvial Lowland Utilization System oc- 
cupies 6 percent of Central Kyushu or approximately 65 
square miles. The alluvial lands are used primarily for 
irrigated crops, but small areas are used for unirrigated 
crops. 

With planned land utilization the Aso Highland, and, to 
a lesser extent, the Kumamoto Lowland are both capable 
of producing surpluses of agricultural commodities that 
could be sent to food-deficient areas elsewhere in Japan. 
If present collection and distribution methods can be im- 
proved, the farmers, food processors, and shippers of the 
region will greatly benefit and at the same time will be 
able to assist in reducing national food shortages. 

275 pages. $3.55. Mic 57-4117 
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Large areas of the East African plateau are semi-arid 
lands, covered with scattered, characteristically flat- 
topped trees and stands of grasses. They are occupied by 
cattle-keepers, colorful and proud people who may profess 
disdain for tillage agriculture but who often depend to a 
large extent on grains for food. In the mid-twentieth cen- 
tury the people of these lands are in difficulty. Land de- 
terioration is widespread, food shortage is experienced 
frequently and populations are overcrowded. 

One such area -- about 3,000 square miles -- is Dodos 
county of northeastern Uganda. Into the comparatively 
small eastern part of the country are crowded 21,000 
Dodos and their livestock. Most of central and west cen- 
tral Dodos was empty of settlement at the time of the field 
work in 1953-54. In the west, mountain slopes are occu- 
pied by several thousand Napore people, who keep rela- 
tively few livestock. 

Dodos is a harsh land. It is drought-dormant for from 
five to seven months a year. Rainfall ranges from 35 
inches or more annually in the northwest to 20 inches or 
less in the southeast. Rainfall is so erratic in the south- 
east that crop failure is common. 

Large sections of land in southeastern Dodos have been 
ruined by overuse. The original vegetation has been dis- 
placed by man-induced xerophytic thorn thickets accom- 
panied by hardened upper soil horizons. 





The people of Dodos live by shifting agriculture, live- 
stock herding and gathering. In 1953-54, a year of near- 
famine, the Dodos cultivated roughly one acre per person 
and harvested about one bushel of grain per acre, the 
Napore cultivated two acres per person and harvested 
about five bushels of grain per acre. Dodos cattle are 
treated as a famine hedge: they are the principal means 
of food storage. Whenever possible they are used on a 
sustained-yield basis: milk and blood are taken. Only if 
cattle die during severe droughts is meat eaten in quantity. 

One of the most significant of the many population 
movements of the past seventy years was the drift of 
people and livestock from west central Dodos southeast- 
ward during the 1920’s as they attempted to escape the 
ravages of cattle trypanosomiasis due to spread of tsetse 
infestation. As a result the Dodos people were crowded 
into what is climatically the least favored section of the 
country. 

There are no easy solutions to the problem of land 
crowding in Dodos. Clearance of tsetse infestation in west 
central Dodos was nearly completed in 1954 but the newly 
cleared lands would provide subsistence for only about 
6,000 Dodos and their livestock. This will temporarily 
ease the problem but will not prevent long-run land de- 
terioration. Technical improvements might increase the 
amount of food produced per acre. The introduction of 
money and the associated increase in participation by 
Dodos inhabitants in the greater Uganda exchange economy 
as producers of range cattle may bring partial solutions 
although at present Dodos is relatively poor cattle country. 

It seems likely that overcrowding in Dodos is not the 
result of population increase -- there appears to have been 
almost none over the past thirty years -- but is the result 
of a stable population living with a deteriorating land. 

179 pages. $2.35. Mic 57-4118 
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The industrial area which developed around Paterson 
and Passaic, New Jersey, is one of the older manufactur- 
ing centers of the United States. In 1791 under the aegis 
of the Society for Establishing Useful Manufactures, the 
city of-Paterson was founded as the “ National Manufactory” 
at the site of the Great Falls of the Passaic River, the 
nearest and best water power situation with respect to 
New York City. For the first 150 years of growth, the 
area was heavily concentrated on textile manufacturing: 
cotton until 1850, then silk and worsted until World War IL. 
During this period, never less than 60% of all employment 
in the area was in the textile mills. Other significant in- 
dustries of the area up to World War II were the manu- 
facture of locomotives in Paterson (1835-1920) and the 
rubber industry (1878 to the present). 

The area is now in a state of transition and adjustment. 
The silk industry, which gave Paterson the name of the 
“Lyons of America,” so dominated the scene that its 
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enormous decline in the inter-war period deprived the 
region of its main economic base. The influx of war in- 
dustries, attracted by the available labor supply and empty 
buildings, began to re-establish a healthy economy in the 
area, but these industries meant a sharp break with the 
past. 

The present pattern of industry which has emerged in 
the post-war era differs greatly from that of the pre-war 
days. It is more diversified, and new industries are in 
the ascendancy. The manufacture of electronic equipment 
and apparel are coming to dominate the picture, but each 
gives employment to only 15% of the manufacturing labor 
force, in comparison with the hold the textile industry had 
in an earlier era. 

The region exhibits clearly the distributional shifts of 
plants as technological and transportation changes have 
taken place. The earlier mills naturally were located on 
the raceways from the Falls, and new plants now seek lo- 
cations on the fringes of the older centers along the high- 
ways. 

Problems typical of the older economic area confront 
the region in the form of blighted core areas and outmoded 
ideas. The Middle Passaic Valley has continued to expand 
as a manufacturing center, but only because of the abun- 
dance of recently abandoned truck farm lands in the area. 
As the region is drawn into and swallowed up by the ex- 
pansion of New York City, the once-proud * National Manu- 
factory” has been reduced to the status of a manufacturing 
“neighborhood” of Metropolitan New York. 

295 pages. $3.80. Mic 57-4119 
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The virgin forest cover of the eastern part of the Up- 
per Peninsula of Michigan was composed of many forest 
associations. These associations are grouped together 
into four broad categories, namely: the mixed northern 
hardwood and coniferous, the pine, the swamp forest, and 
the ridge-and-swale complex. Each of the four forest 
association-groups was composed, in large part, of ma- 
ture trees. Species composition varied from place to place 
within associations as a result of different ecological situ- 
ations. 

The pattern of the original forest cover, which was re- 
constructed and is shown on the Original Cover Map, indi- 
cates a close correlation to the distribution of surficial 
deposits. These correlations have persisted and are gen- 
erally true of the present forest cover. Mixed northern 
hardwood associations are still generally located on the 
moraines and well-drained till plain surfaces; pine asso- 
ciations cover outwash and sandy lacustrine deposits; 
swamp forests cover the inadequately drained surfaces; 
and the ridge-and-swale complex occupies those parts of 
the region where dunes were formed along the receding 
margins of pro-glacial lakes at the close of continental 
glaciation. 





Forest associations, as well as their pattern of dis- 
tribution, were relatively simple at the time that this part 
of Michigan was surveyed by the Federal Government. 
However, events subsequent to “opening” the land are 
shown to have brought about considerable complexity in 
both forest associations and their pattern of distribution. 
Important in transforming the original forests to their 
present condition were lumbering, fire, land clearing for 
agriculture, road and railroad development, and other 
events incident to occupancy and use of the land. 

Present land-ownership and associated land-use pat- 
terns are a product of the area’s past history, but also a 
key to its future forest resource development. The Land- 
Use Map and accompanying statistical table, which are 
included, show that approximately sixty-six percent of all 
land in the six-county area is devoted to forestry in large 
blocks and held under relatively stable ownership. In ad- 
dition, approximately fifteen to twenty percent of all land 
is devoted to use for forestry in small tracts or farm 
woodlots. The remainder is devoted to such non-forestry 
uses as Cleared farm land, limestone quarries, recrea- 
tion, and urban sites. The land-ownership pattern and its 
associated use pattern is relatively stable at present, and 
indications are that it will remain so. With so large a 
percentage of forest land under stable ownership and rela- 
tively good management, depleted stands are now showing 
adequate recovery. 

An examination and evaluation of trends in the several 
aspects of the forest resource situation, (natural forest 
development, exploitation, management practices, land- 
ownership and use, and industrial use of wood), is en- 
couraging. It indicates that in most respects forest re- 
sources of the eastern part of the Upper Peninsula are 
developing favorably. On the basis of these trends it is 
concluded that the economy of this part of Michigan can 
expand above its present level by making better use of 
present resources and can continue to expand as forest 
recovery is accomplished. 

227 pages. $2.95. Mic 57-4120 


THE MOTIVATION OF 
MANUFACTURING MOVEMENT IN 
SOUTHEASTERN PENNSYLVANIA, 1943 TO 1955 


(Publication No. 23,642) 


Robert M. Sparks, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Lester E, Klimm 


This investigation deals with the factors guiding manu- 
facturers making locational decisions in the Pennsylvania 
counties of the Philadelphia Standard Metropolitan Area 
between 1943 and 1955. The questions it attempts to an- 
swer are: What have been the patterns of industrial move- 
ment in the Area in this decade? What factors motivate 
the choices of manufacturing firms making locational de- 
cisions in the Area? 

Data gathered by the Philadelphia Industrial Land Study 
were used for an analysis of locational changes. The 
primary source of information for the analysis of loca- 
tional motivation was a group of 250 interviews conducted 
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by the writer with the executives of a purposive sample of 
firms known to have made locational decisions, labor union 
executives, and trade association spokesmen. 

Patterns of locatidnal change were analyzed for move- 
ments outside the Metropolitan Area, between counties, and 
within the City. The investigator recognized the influence 
of differential growth, plant relocation, branch establish- 
ment, firm births, and firm deaths. Patterns were ex- 
amined for two segments of the time universe: 1940 to 
1948 and 1948 to 1954. 

The results showed that the City outgrew the suburban 
counties between 1940 and 1948, but that the reverse was 
true for the 1948 to 1954 period. The influence of reloca- 
tion decreased with distance from the center of the City. 
Only 1.4 percent of firm movements went outside the Stand- 
ard Metropolitan Area, 5 percent went to suburban coun- 
ties, while the balance of movement occurred within the 
City. These figures were about three times higher using 
employees involved as the criterion. This reflects a posi- 
tive relationship between movement and size of firm. 

In the analysis of the motivation of movement it was 
found that locational decisions were the product of a proc- 
ess which occurred in a definite sequence which was de- 
scribed as dissatisfaction with old site, exploration of 
remedies, and selection of new site. In recognition of this 
sequence, locational Factors were separated into negative 
Factors which are those creating dissatisfaction with the 





old site and positive Factors, which are those guiding site 
selection. 

The most significant negative Factor was the lack of 
sufficient suitable space at the old site. The relative im- 
portance of seven other negative Factors and thirty-five 
negative Items which comprise the Factors were analyzed. 

Similarly, about fifty Items which were found to in- 
fluence site selection were grouped into twelve positive 
Factors. Building and facilities ranked first as the most 
Significant positive Factor, followed by transfer costs and 
labor supply. 

These locational Factors were analyzed in the light of 
specific industry conditions. Conclusions were drawn in 
terms of locational attractiveness of various parts of the 
Area involved for particular industries. In this regard it 
was found that industries in Southeastern Pennsylvania 
may be grouped into three main categories: (1) those with 
an intrinsic disposition for downtown sites--including ap- 
parel, printing, tobacco, and miscellaneous manufactures; 
(2) those showing a preference for the City, but also ex- 
hibiting suburban tendencies when city conditions are un- 
satisfactory--including food, textiles, chemicals, instru- 
ments, electrical equipment, fabricated metals and leather; 
and (3) those exhibiting a clear-cut preference for subur- 
ban locations--including lumber, furniture, paper, rubber, 
primary metals, machinery, and transportation equipment. 

| 365 pages. $4.70. Mic 57-4121 
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THE FORAMINIFERAL GENUS 
ORBITOLINA IN NORTH AMERICA 


(Publication No. 23,192) 


Raymond Charles Douglass, Ph.D. 
Stanford University, 1957 





The foraminiferal genus Orbitolina has been useful as. 
an index fossil in the Cretaceous rocks of the circumglobal 
equatorial belt for nearly a century. In Europe and the 
Near and Middle East enough work has been done on the 
species to allow their use for approximate correlations 
within the Cretaceous sediments. The study of American 
Orbitolinas had been almost neglected although they were 
used in a rather cursory fashion for markers of the Lower 
Cretaceous Trinity strata. These species were described 
and assigned to Orbitolina in the United States, but the 
validity of each of the species was questioned. A study of 
the genus Orbitolina, its type species, its morphology, and 
the stratigraphic and geographic distribution in North 
America is presented in this report. 

Stratigraphic sections were measured throughout the 
area of Lower Cretaceous outcrop in Texas, New Mexico 
and Arizona, and samples of Orbitolina were taken from 
these measured sections. Several thousand thin sections 
were prepared from which eight species of Orbitolina, 
seven of them new, were recognized. Charts were pre- 
pared showing the stratigraphic and geographic distribu- 
tion of Orbitolina in the Texas, New Mexico, and Arizona 























sections. Orbitolina texana (Roemer) was found to be con- 
fined to the lower part of the Glen Rose limestone and its 
equivalents. Orbitolina minuta, n. sp., is essentially con- 
fined to the upper part of the Glen Rose limestone and its 
equivalents. Four of the species are known only from the 
Arizona and New Mexico region. The species of Orbitolina 
are useful stratigraphically, but all their characteristics, 
internal as well as external, must be considered. The use 
of thin sections for the study of Orbitolina is essential. 

The early chambers of microspheric and megalospheric 
specimens were poorly known. A technique for their study 
was developed and is described. The morphology of the 
early chambers of both generations is described and il- 
lustrated. The nature of the nepionic and neanic chambers 
of the microspheric generation are described and docu- 
mented for the first time. The previous supposition of an 
early trochoid spire in microspheric specimens is re- 
jected in favor of a flaring planispiral coil. 

The type species of Orbitolina is described from thin 
sections of topotype material for the first time. The type 
species is recognized as Orbitolina lenticularis (Blumen- 
bach) 1805, by monotypy. Orbitolina concava (Lamarck) 
1816, to which the American forms have been assigned by 
some authors, is also redescribed from topotype material. 
This is the first description of O. concava (Lamarck) 1816 
to be based on both internal and external characters. The 
confusion between this species and Orbitolites concava 
Lamarck 1801, and the resulting misconceptions are cor- 
rected. 236 pages. $3.05. Mic 57-4122 
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the director. 


PLEISTOCENE GEOLOGY AND 
PALEOECOLOGY OF PARTS OF 
NEBRASKA AND ADJACENT AREAS 


(Publication No. 22,130) 


Larry Frankel, Ph.D. 
The University of Nebraska, 1956 


Adviser: C. B. Schultz 


A study of certain post-Kansan sediments was made to 
determine environmental conditions existing during de- 
position. Although this investigation is primarily paleon- 
tological, much emphasis is placed on sedimentation, geo- 
morphology, and structure. 

The species of mollusks found during the course of 
this investigation are for the most part extant. If one can 
assume that the ecologic requirements of these Pleisto- 
cene mollusks did not differ greatly from those of their 
living descendants, then these fossils are useful in inter- 
preting local environmental conditions. 

Two distinct environments appear to have existed in 
most localities contemporaneously. The upland environ- 
ment is characterized by a population of terrestrial mol- 
lusks. The lowland environment is characterized by ter- 
restrial, “amphibious”, and aquatic mollusks. This is the 
more mesic of the two environments. The loess fauna is 
considered to be the upland fauna. Individuals found in 
this situation generally are restricted to a small number 
of species, most of which require a moist environment for 
successful reproduction and growth. The lowland fauna 
is the alluvial fauna. It contains the same species as the 
upland, plus many others which are “amphibious”, and/or 
aquatic. Many of the forms require very moist conditions. 

Although the mollusks found in this investigation are 
fairly good indices of the environmental conditions which 
existed during the Pleistocene, they have no stratigraphic 
value as individuals, or assemblages, except possibly in 
very local areas. Most of the species collected in this 
study were found in sediments ranging in age from “ Peo- 
rian” to “Wisconsin VI”. No appreciable differences in 
morphology could be recognized between individuals col- 
lected from materials of different ages and recent speci- 
mens, 

-Because many of the fossils found in Wisconsin VI” 
material are no longer extant in this area, it is believed 
that the gradual desiccation of this region, which probably 
had its inception at the close of Yarmouth time, caused 
the emigration of many forms from this area in the not 
very distant past. 

Practically all loess examined in this study contained 
at least microscopic stringers of secondary-lime. In most 
instances, the concentration of secondary-lime ranges 
widely throughout the deposit. Because of this, all loessic 
material studied is thought to have been chemically altered 
to some extent during or slightly subsequent to deposition, 
some units extremely. The amount of secondary-lime 
concentration and the state of preservation of the mollusks 
is thought to indicate, to some extent, the rate of loess ac- 
cumulation. 





It appears that the areas of loess deposition in Ne- 
braska were covered by herbs, shrubs, and grasses, be- 
cause the mollusks found in this study require vegetation 
for proper reproduction and growth. Trees appear to 
have been restricted to the areas adjacent to stream val- 
leys. The carbon particles found in the sediments are 
thought to be the remains of these plants. 

391 pages. $5.00. Mic 57-4123 


GEOLOGY OF THE CENTRAL 
PELONCILLO MOUNTAINS, 
HIDALGO COUNTY, NEW MEXICO, 
AND COCHISE COUNTY, ARIZONA 


(Publication No. 23,035) 


Elliot Gillerman, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Ronald K. DeFord 


The central Peloncillo Mountains consist mostly of 
Late Cretaceous and late Tertiary volcanic rocks, but in 
addition Cretaceous and Paleozoic marine sedimentary 
rocks, and Precambrian granite are exposed in fault 
blocks bounded by northwest-trending steeply-dipping 
faults. Dikes and sills of Tertiary and probable Creta- 
ceous age intrude the layered rocks. The central part of 
the mapped area is structurally high with reference to the 
northern and southern parts, because it occupies the crest 
of the northwest-trending Peloncillo arch, which, with its 
associated northwest-trending faults, probably took shape 
in the Tertiary Period. A horst of Precambrian granite 
bounded by faults trending east-northeast lies transversely 
across the middle of the range in the vicinity of Granite 
Gap. 

The volcanic rocks include an earlier sequence of much 
altered andesite flow rock and breccia, which are charac- 
terized by abundant epidote, and a younger sequence of 
mostly rhyolitic rock, the extrusion of which was probably 
accompanied by explosions, for pyroclastic debris is com- 
mon. Nuee ardente eruptions resulted in the thick se- 
quence of ignimbrite which covers much of the southern 
part of the area. 

A few small copper, lead, zinc, and silver deposits, 
several of which are contact metasomatic deposits, are 
associated With late Cretaceous or early Tertiary quartz 
monzonite porphyry. 289 pages. $3.75. Mic 57-4124 





PLEISTOCENE GEOLOGY OF 
THE GRONDINES MAP-AREA, QUEBEC 


(Publication No. 23,342) 


Paul Frederick Karrow, Ph.D. 
University of Tlinois, 1957 


The Grondines map-area is located approximately 45 
miles southwest of Quebec City, Canada. It has an area 
of 400 square miles. Grenville gneiss of the Laurentian 
Upland outcrops in the northwestern half of the area as 
rugged hills several hundred feet high. The southeastern 
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half is underlain by Ordovician limestone and shale of the 
St. Lawrence Lowland. Field studies in 1955 and 1956 dis- 
closed a sequence of deposits made by more than one gla- 
ciation. The earliest known ice advance overrode varved 
clay and deposited a lower till (Becancour till). Ameliora- 
tion of climate brought about interglacial conditions (St. 
Pierre interval) during which alluvial sands, silts, and 
peat beds were deposited. The buried peat from nearby 
localities has been dated as greater than 40,000 C14 years 
in age. Ice advanced into the region again, forming a large 
proglacial lake in which varved clay was deposited (Des- 
chaillons formation). Continued ice advance from the 
northwest covered the area and a second till (Gentilly till) 
was deposited. Ice retreat allowed marine waters to flood 
the depressed St. Lawrence valley forming the Champlain 
Sea. A slight ice readvance caused overriding of fossil- 
iferous marine sediments and formed the St. Narcisse 
moraine. Final retreat of the ice was followed by a long 
interval of marine sedimentation. Upwarp of the land 
caused gradual retreat of the sea and the development of 
modern fluviatile conditions. Laboratory analyses of the 
clay fraction of the tills showed them to be rock flour de- 
rived first from crystalline rocks with later incorporation 
of carbonate from limestone. The varved clay and marine 
clay are similar in composition and prove to be outwash 
material. Destructive landslides of both earth flow and 
rotational slump block types occur frequently in the marine 
clays. Lateral stream erosion and precipitation conditions 
appear to be important causes of landslides. Large basin- 
like depressions are left as distinctive land forms by earth 
flows. Reversed stratigraphic sequence occurs when ma- 
rine clay flows over recent alluvium, a mechanism which 
explains some of the reports of multiple marine invasions. 
123 pages. $2.00. Mic 57-4125 


STROMATOLITES OF THE BELT SERIES IN 
GLACIER NATIONAL PARK AND VICINITY, MONTANA 


(Publication No. 21,926) 


Richard Rezak, Ph.D. 
Syracuse University, 1957 


Adviser: Earl T. Apfel 


Eight stromatolite zones useful for local correlation 
are recognized in the Belt series of the Glacier National 
Park region. The zones vary in composition, thickness, 
and areal extent. Some are widespread and extend into 
neighboring regions while others occur only in restricted 
areas. Their names are taken from the dominant species 
that occurs in each zone. The zones in stratigraphic order 
are: 


Conophyton zone No. 2. ) 
) 


Collenia symmetrica zone No. 2. ) -- Missoula Group 


) 


Collenia undosa zone No. 2. ) 














Collenia multiflabella zone 





Conophyton zone No. 1. 





) 
) 
) -- Piegan Group 
) 
Le) 


Collenia symmetrica zone No. 





Collenia undosa zone No. 1. ) 
) -- Ravalli Group 
Collenia frequens zone. ) 








Only the Conophyton zones have been mapped in the 
Park area. 

The present study uses a classification based upon the 
three criteria of (1) mode of growth, (2) gross form of 
the colony, and (3) nature and orientation of the laminae. 
This scheme of classification also seems applicable to 
Paleozoic and later stromatolites. Possibly a consistent 
pattern of form-genera and form-species may be devel- 
oped. Four form-genera of stromatolites are recognized 
in the Belt series of the Park region. These are Crypto- 
zoon Hall, Collenia Walcott, Conophyton Maslov, and New- 
landia Walcott. 

Comparisons of the stromatolites of the Belt series 
with modern stromatolites on Andros Island, Bahamas, 
and Pleistocene stromatolites from Lake Lahonton reveal 
remarkable similarities in structure. 

139 pages. $2.00. Mic 57-4126 

















MINERALOGY AND PETROLOGY OF 
THE NEWARK GROUP SEDIMENTS OF NEW JERSEY 


(Publication No. 22,556) 


Edward Sturm, Ph.D. 
Rutgers University, 1957 


The Newark series of New Jersey is composed of facies 
of conglomerates, arkoses, sandstones, siltstones, shales, 
and argillites. A mineralogical and petrological study of 
these rocks was made. Fifty thin sections were examined. 
Mineralogical compositions of size fractions resolvable by 
the microscope were determined optically. Particle size 
distributions of a few specimens were determined by meas- 
urements performed on thin sections. A number of speci- 
mens were chemically analyzed for Fe2O3, FeO, Naz2O, 
K20, and CaO. 

Because of the predominance of siltstones and shales, 
emphasis was placed on the study of the clay minerals. 
Clay-sized fraetions of specimens of the various facies 
were examined by the methods of differential thermal 
analysis and X-ray diffraction analysis. A few specimens 
were observed under the electron microscope. 

lite, the common clay mineral of these sediments, 
was identified to be of the dioctahedral variety (muscovite 
structure), containing an unusually large amount of octa- 
hedrally coordinated ferric iron. X-ray diffraction data 
show a relation between the presence of this ion and the 
crystallinity of illite. It was possible to relate the per- 
fection of crystallinity to the type of host rock from which 
the clay fraction was obtained. The best crystallized illite 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2566 


GEOLOGY 





was found to be restricted to rocks which show evidence of 
comparatively rapid accumulation. 

The mineral composition of rocks investigated supports 
a southeastern source area for the bulk of the Newark 
group sediments of New Jersey. The results of chemical 
analysis of a number of selected samples support a lacus- 
trine origin for the dark-colored members. On the basis 
of clay mineralogy, the probable chemical environment of 
deposition of the various members of the Newark group 
could be postulated. A hypothetical paleogeography is pro- 
posed composed of a lowland belt adjacent to an extensive 
interfluve whose climate was that characteristic for the 
marginal areas of savanna regions. 

235 pages. $3.05. Mic 57-4127 


PETROLOGY OF THE SILURIAN 
QUARTZITES AND CONGLOMERATES 
IN NEW JERSEY 


(Publication No. 22,557) 


Alan Frank Thomson, Ph.D. 
Rutgers University, 1957 


The formations under study are the Silurian Shawangunk 
conglomerate and Green Pond conglomerate of northwest- 
ern New Jersey. These formations are partly Medinan 
and partly Niagaran im age, and represent the initial ac- 
cumulation in early Silurian time of coarse detritus de- 
rived in large part from the uplifted and overthrusted 
Taconic Mountains to the east. An erosional interval of 20 
miles separates the two formations. 

The generalized structural history of the two formations 
is traced. 

Both formations are similar petrographically, and con- 
sist primarily of quartz-pebble conglomerates and quartz 
sandstones which range from almost pure quartzites to 
low-clay subgraywackes. Feldspathic sandstones are pres- 
ent to a small degree in the Shawangunk. Siltstones and 
shales are subordinate. Faunal remains are rare in the 
Shawangunk and absent from the Green Pond. | 

The formations are also similar mineralogically, and 
consist primarily of the most stable constituents. Various 
types of quartz have been estimated and recorded. Clay 
minerals and related substances have been determined by 
differential thermal and X-ray analysis and optical means. 
Zircon and tourmaline are the principal non-opaque heavy- 
minerals. 

The diagenetic history of both formations has been 





traced. Compaction and pressure-solution have resulted 
in a very dense packing in most cases. The role of cemen- 
tation as well as the source of cement and time of cemen- 
tation are considered. Most or all silica cement is be- 
lieved to be derived from solution of quartz at points of 
contact of detrital grains. Cementation therefore occurred 
soon after or later than pressure-solution. The process of 
pressure-solution, involving both pressolution and stylolitic 
development, is considered in detail. A possible explana- 
tion of the physio-chemical changes involved in pressure- 
solution is presented. Potash-rich illite and sericite are 
considered responsible in increasing pH values of solu- 
tions. A brief description of replacement in both forma- 


tions is presented. Finally, the total effects of the various 


diagenetic processes on the competency of the rocks are 
considered. 

The role of metamorphism is considered in some de- 
tail. Evidences of metamorphism and degree of meta- 
morphism are complimented by petrofabric data. Both 
formations are typical b-tectonites, but a greater degree 
of metamorphism in the Green Pond is evident. 

Inferences on provenance are made by combining 
petrographic data with a study of directional structures. 
Cross-bedding in both formations indicates a general west- 
northwest-dipping depositional and regional slope. A num- 
ber of sources, all of which lay to the east of the forma- 
tions, are postulated. The thick 1000 to 1800 feet sections 
of coarse detritus and the deltaic outline of the deposi- 
tional basin suggest a rather concentrated network of 
major streams, and therefore considerable rainfall in the 
source areas. Absence of feldspar in the Green Pond sug- 
gests a general degradation of the regional slope and con- 
sequently a higher degree of weathering in the source 
areas with continued time. Orogenic and epeirogenic ac- 
tivity remained dormant throughout the Silurian, but a 
gradual subsidence of the depositional basin, in which shal- 
low water conditions were maintained, is indicated. 

Evidence is presented for the initial continity of the 
Shawangunk and Green Pond conglomerates. Data derived 
from a study of euhedral zircon suggest that deposition 
bypassed the Green Pond area in favor of the Shawangunk 
area until approximately 500 feet of detritus had been de- 
posited at the site of the latter. 

Both formations were deposited in an exogeosyncline. 
The origin of both formations on a broad, gently-sloping 
alluvial plain under terrestrial conditions is suggested, 
and it is further considered that lower Silurian deposition 
began first in the Shawangunk region and progressed both 
westward, to the normal marine shelf facies of the Tus- 
carora sandstone in central Pennsylvania, and eastward, 
as the regional slope degraded, to the Green Pond region. 

491 pages. $6.25. Mic 57-4128 
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VARIATION IN HUMAN 
CHOLINESTERASE ACTIVITY 


(Publication No. 23,248) 


Ernest Malcolm Dixon, Sc.D. 
University of Cincinnati, 1957 


The enzyme cholinesterase now occupies a role of im- 
portance in the field of occupational medicine because of 
the development and industrial use of chemicals which de- 
press its activity. When inhibition is of severe proportion, 
the organism may suffer serious effects and even death. 
Therefore, basic understanding of this enzyme, and its 
alteration, assumes major significance. The first part of 
this dissertation has been given to a presentation of an ex- 
tensive review of the literature concerning the fundamental 
considerations of the cholinesterases. The historical back- 
ground, physiological importance, and chemical] charac- 
teristics of this enzyme have been discussed in detail. 

The experimental study, which was undertaken, has 
been presented in the second part of the dissertation. Al- 
though the long term variation in cholinesterase activity 
of the individual has been extensively studied, the possi- 
bility of significant inherent variation in the course of the 
24 hour period has not been adequately explored. This is 
of medical significance because the exposure of workers 
to anticholinesterase chemicals necessitates cautious 
medical observation to preclude disastrous consequences. 
At present this is best achieved by frequent determinations 
of both plasma and erythrocyte enzyme activity levels. 
Full knowledge of the range of variation, which might oc- 
cur normally, is essential to reliable interpretation of 
test results. This subject, the determination of the in- 
herent plasma and erythrocyte cholinesterase variation in 
the normal human during a twenty-four hour period, was 
chosen as the problem for experimental investigation. The 
importance of this problem has been fully discussed. 

In an effort to determine whether or not diurnal vari- 
ation does occur, blood samples were obtained at four 
scheduled times in the course of a twenty-four hour period 
from a group of normal, healthy males and females. Cho- 
linesterase activity levels of both plasma and erythrocytes 
were determined in duplicate by the electrometric method 
of Michel. The investigation was conducted as a random- 
ized complete block survey. Details of the plan, analytical 
method, choice of subjects, and procedure have been pre- 
sented. In addition, a field kit, which was developed to 
facilitate obtaining microtest samples, has been described. 

The results have been analyzed by multiple linear re- 
gression techniques. The analysis of data has been shown 
to support conclusions, which may be summarized as 
follows: 


1. In the population surveyed, a definite diurnal rhythm 
in both male and female plasma cholinesterase ac- 
tivity levels was demonstrated; highest levels were 
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determined to occur near noon and the lowest, near 
midnight. 


. This periodicity was remarkably consistant from 
individual to individual. 


. The magnitude of variation was not sufficiently great 
to be a major consideration in interpreting the sig- 
nificance of test results. 


. The mean plasma cholinesterase level is distinctly 
higher in males than in females. 


o. The erythrocyte enzyme level exhibited only slight 
variation. 


A definite variation in the activity levels of plasma 
cholinesterase has been demonstrated to occur during the 
course of a twenty-four-hour period, in a group of normal 
humans. The erythrocyte enzyme levels, on the other 
hand, did not exhibit significant variation. In addition, a 
review of the literature has developed the pattern of al- 
teration, which may be expected in abnormal conditions 
and induced-states. The proper interpretation of choline- 
sterase tests and evaluation of the enzyme-status of an 
individual may be facilitated by considering the possible 
influence of inherent variation and any co-existing abnor- 
mal condition. 161 pages. $2.15. Mic 57-4129 


MODIFIED CARDIOPNEUMOPEXY AND 
ALLIED STUDIES IN 
REVASCULARIZATION OF THE HEART 


(Publication No. 20,545) 


Joseph John Garamella, Ph.D. 
University of Minnesota, 1956 


Adviser: Lyle J. Hay, M.D. 


Experimentally, a modified form of cardiopneumopexy 
employing pulmonary segmental resection and segmental 
cleavage was performed. Excellent heart-lung union was 
a constant feature of this type of cardiopneumopexy in all 
specimens tested with the exception of one from an ani- 
mal dying on the fourth postoperative day. Anastomoses 
were consistently demonstrated grossly by air saline in- 
jections of the pulmonary artery and by x-ray when water 
contrast media were used. Chronic occlusion was not 
previously induced. The role of the bronchial arteries in 
the heart-lung graft was not assessed. Concepts for study 
included arterialization and vein obstruction of the grafted 
lung. In a limited number of studies the heart-lung union 
and anastomoses described by Lezius were only partially 
duplicated. 

In a series of 9 animals cardiopneumopexy employing 
segmental resection was done. Nineteen to 41 days later 
the grafted lobe was arterialized by aortico-pulmonic 
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anastomosis. Shunt sizes varied from .7 tol cm. Eight 
of nine dogs with patent anastomoses died. The shortest 
survival time was 30 minutes and the longest survival time 
was 25 days. The animals died of pulmonary edema and 
congestive heart failure. Arterialization of the grafted 
lobe by pulmonary artery ligation is in progress. 

Directional blood flow studies were performed in 20 
animals previously prepared by modified cardiopneumo- 
pexy with segmental resection and segmental cleavage. On 
the basis of dye studies of systemic blood samples follow- 
ing perfusion of the grafted lobe, it appeared that blood 
from an extracoronary source, grafted lung in these studies, 
flowed into the normal circulation in small increments and 
was significantly increased when acute coronary occlusion 
was induced. The data supported the feasibility of aug- 
menting the coronary circulation by an extracoronary 
source. 

Peripheral coronary pressure determinations were 
made before, during, and after acute coronary artery liga- 
tion. The low pressure readings obtained following acute 
occlusion suggested a marked limitation of existing func- 
tional intercoronary arteries. Peripheral coronary pres- 
sure determinations in chronically occluded coronary 
arteries showed that this modality returned to levels of 
unoccluded neighboring arteries in approximately three 
weeks. The findings by coronary arteriography done at 
varying times following coronary artery ligation paralleled 
the peripheral coronary pressure readings. The signifi- 
cance of these findings applied to clinical coronary ar- 
teriography, attempts to establish a physiologic need by 
chronic occlusion, the validity of dependency tests, and the 
reciprocal relationship between coronary and extracoro- 
nary blood sources was discussed. 

A method for the production of controlled, chronic, 
progressive, vascular occlusion was presented consisting 
of a clamp which following installation around a coronary 
artery was magnetically controlled following chest closure. 

A mortality-infarct study was performed. The test 
artery was the left anterior descending branch. The con- 
trol series of the dogs consisted of 40 previously unoper- 
ated animals, 20 dogs which had sham pericardiotomies, 
and a third group of 18 dogs in which closed chest coro- 
nary artery occlusion was performed with the use of an 
occluding clamp. In this total of 78 dogs the mortality was 
55 per cent in each group. All except one animal surviving 
acute coronary artery ligation developed a severe myo- 
cardial infarct. In 27 animals previously treated by cardio- 
pneumopexy and subsequently subjected to coronary artery 
ligation the mortality was 25.9 per cent. All animals sur- 
viving acute ligation in this treated group developed severe 
myocardial infarcts which did not appear significantly dif- 
ferent than those in the untreated groups. Modified cardio- 
pneumopexy as performed in these studies appeared to re- 
duce the mortality following acute coronary artery ligation 
but did not significantly reduce the severity of myocardial 
infarcts. The protective benefits were not greater or were 
less than those of previously described methods of cardio- 
pneumopexy. The technical factors and complication rate 
were definite disadvantages to the method. 
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A CYTOLOGICAL EVALUATION 
OF COMBINED THERAPY IN THE 
TREATMENT OF EXPERIMENTAL LEUKEMIA 


(Publication No. 23,633) 


Robert A. Roosa, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Edward D, DeLamater, M.D. 


A method for evaluating cytologically a tumor popula- 
tion of the 6C3HED lymphosarcoma after treatment with 
various chemical agents is developed. Cytological studies 
constitute the major aspect of the work. DeLamater’s 
chemically specific Azure A:SO2 nuclear stain was used. 

The tumor was transplanted in the ascites form. Com- 
pounds were injected into the peritoneal cavity and at 
various intervals samples were aspirated for cytological 
analysis. Abnormalities, such as alterations in the mitotic 
rate, structural alterations in the chromosomes, numeri- 
cal changes in the chromosome complement, suppression 
of spindle function and cell death were recorded. 

Among the compounds analyzed were antimetabolites, 
alkylating agents, mercaptides, antibiotics and some 8- 
am inoquinolines. 

The hypothesis was developed that if it were feasible 
to incorporate into the chromosomes a thio-containing 
compound:such as a purine or pyrimidine analog, then it 
would be possible deliberately to sensitize the cell to the 
action of a second compound having a selected affinity for 
such radicals. 

The study consists of ascertaining first the minimal 
effective concentration of thio-containing purine and py- 
rimidine analogs, and then assessing the effects of com- 
bining these with mustards, arsenicals, etc. 

The use of nitrogen mustard alone or in combination 
at any of the concentrations studied produced marked cyto- 
logical abnormalities and increased the survival of mice 
after transplantation with this tumor. 

Two purines were studied, 6-mercaptopurine and 6- 
thioguanine. The former did not affect the cytological 
picture appreciably when used alone, did not increase the 
effects of nitrogen mustard when used in combination, but 
was effective in protecting the tumor against the cytotoxic 
effects of Mapharsen. 6-Thioguanine, on the other hand, 
gave directly opposite results to those obtained with 6-MP. 

Of the two pyrimidine analogs used, only 2-thiocytosine 
was effective in lowering the mitotic index while 5-methyl 
thiouracil was not. Both appeared to protect tumor cells 
from the action of Mapharsen, but were inactive in com- 
bination with nirtogen mustard. 

6-Mercaptopurine was also used in combination with 
p-chloromercuribenzoic acid with which it was moderately 
effective in increasing abnormalities over the use of either 
drug used alone. When used in combination with iodoacetic 
acid, 6-mercaptopurine appeared to offer the cells a slight 
protection. 

Aminopterin and A-methopterin produced decreases in 
the rate of mitoses, and the addition of nitrogen mustard 
to the latter elicited one of the most effective arrests of 
mitosis observed. 

Treatment with Terramycin did not produce any char- 
acteristic cytological effect; the 8-aminoquinoline, SN- 
9972, appeared to be active in eliciting a c-mitotic effect; 
a pamaquine mustard dihydrochloride impeded the mitotic 
rate, but failed to produce an increase of abnormal cells. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





HEALTH SCIENCES 2569 





Squash preparations which gave cells with well spread 
chromosomes from which counts could readily be made, 
were obtained by first incubating these cells in 8-hydroxy- 
quinoline, or more simply by lowering the tonicity of the 
fluid by incubating in water. 

An effort to establish a suitable size of inoculum for 
survival studies was also made. The data show that there 
is a range of transplant inocula which can be statistically 
defined. This range will give good reproducibility in un- 
treated controls and will at the same concentrations, using 
an effective therapeutic compound, give an increased sur- 
vival over that which would have been observed using too 
large or too small a transplant inoculum. | 
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RED BLOOD CELL SURVIVAL TIME 
AS INFLUENCED BY RADIATION 
AND VARIOUS DISEASES 


(Publication No. 22,138) 


Ronald Edgar Waggener, Ph.D. 
The University of Nebraska, 1957 


Adviser: Howard Beeman Hunt, M.D. 


Determination of red cell survival time by the radio- 
chromate method requires on the average two weeks time. 
The test is relatively easy to perform but requires meticu- 
lous attention to details of procedure. The radiation de- 
tection equipment necessary to perform the test (well type 
scintillation counter and scaler) is quite expensive, but the 
chemical supplies are within a reasonable price range. 
The test is the most specific to indicate an accelerated 
destruction of erythrocytes. 

The main objectives of this study were: 1. To evaluate 
various methods whereby red blood cell survival time can 
be determined by the use of radioactive chromium, 2. to 
study the normal range of red blood cell survival time, 

3. to study the effect of x-irradiation on red blood cell 
survival time, and finally 4. to study red cell survival in 
various diseases, particularly leukemia and lymphoma 
and noting the effect of various modes of therapy on the 
survival of erythrocytes. 

The most satisfactory method for tagging red blood 
cells with radiochromate is by the use of special silicone 
lined rubber stoppered glass bottles containing a special 
anticoagulant. Two hundred microcuries of Na* Crs: O« 
was found to be the optimal amount. Other methods and 
lower doses tested were found to give unreliable or in- 
definite results. 

The normal erythrocyte half survival time by this 
method in thirty-two rabbits was 16 days. After the ad- 
ministration of 220 r in air total body x-irradiation which 
was fractionated into ten equal daily doses, the erythrocyte 
survival time of eleven rabbits was reduced to 7.5 days 
(forty-seven per cent of normal). After 416 r in air total 
body x-irradiation given in a single dose the erythrocyte 
survival time of nine rabbits was reduced to 9.5 days (sixty 
per cent of normal). Three rabbits receiving this dosage 
showed no decrease in the determination of red cell sur- 
vival time. 

Normal erythrocyte half survival time determined on 





eight people agreed with values reported in the literature 
(25 to 40 days) except in one case (20 days). 

Of ten patients tested who had a diagnosis of chronic 
lymphocytic leukemia all showed accelerated erythrocyte 
destruction. Two patients with acute leukemia showed an 
increased red blood cell destruction. All cases of Hodg- 
kin’s disease (five) and four cases of lymphosarcoma 
showed shortened red cell survival time and another 
patient with generalized lymphosarcoma showed return of 
red blood cell survival time to normal several months 
after total body irradiation. A suggestive correlation be- 
tween accelerated erythrocyte destruction, the degree of 
anemia, and the severity of the general condition of pa- 
tients with lymphoma or leukemia was noted. Several pa- 
tients with normal reticulocyte counts showed accelerated 
erythrocyte destruction but good correlation of a marked 
decrease in red cell survival time and an elevated reticu- 
locyte level was found. No correlation between increased 
red cell destruction and liver function or bile pigment 
metabolism was noted. An excellent correlation was found 
between decreased erythrocyte survival time and splenom- 
egaly in patients with leukemia in that ninety per cent of 
the patients with increased red cell destruction had splen- 
omegaly. In other conditions a fair correlation existed be- 
tween the size of the spleen and the red cell destruction 
rate. Seventy-nine per cent of the fourteen people with 
enlarged spleens showed increased erythrocyte removal. 
Sixty per cent of thirty people with shortened red cell 
survival had splenomegaly. 

Increased red cell destruction was demonstrated in 
several chronic disease states (tuberculosis, chronic 
pyelonephritis and cancer) even without anemia. De- 
creased red cell survival was also found in various types 
of anemia. An accelerated red cell destruction was simu- 
lated in a patient with blood loss anemia. 

In most cases no immediate improvement in erythro- 
cyte survival time occurred after therapy by x-irradiation 
or general body toxins (e.g. T.E.M.) One patient with 
lymphosarcomatosis with accelerated red cell destruction 
showed normal red cell survival three months after total 
body x-irradiation although no immediate improvement 
was noted. It is anticipated that further late studies on 
patients several months after therapy will be carried out. 
Another patient showed improvement in red cell survival 
after meticorten administration. 
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TEACHER BEHAVIORS IN 
PUPIL MEDICAL EMERGENCIES 
(Publication No. 23,170) 
John Boyle, Ed.D. 
Stanford University, 1957 
PROBLEM 


The purpose for this study is to evaluate the perform- 
ance of junior high school teachers to determine the level 
of their effectiveness in the treatment of pupil medical 
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emergencies taking place in and about their schools; and 
to provide suggestions for improving the teacher training 
curriculum in administering to pupil medical emergencies. 


PROCEDURE 


This study uses a sampling technique to identify kinds 
of frequently occurring pupil medical emergencies in four- 
teen junior high schools of San Francisco and to determine 
effective and ineffective behaviors of teachers when they 
encounter such emergencies. The samples were obtained 
from interviews with school personnel (who remain anony- 
mous) concerning teacher behavior in emergency situations 
that had been observed by the persons interviewed. By 
submitting these descriptive reports to a panel of medical 
and health experts to judge effectiveness or ineffectiveness 
of teacher behavior, implications and recommendations 
were developed which, it is hoped, will be of practical 
value for teacher training programs, health education pro- 
grams and school administration policies. 

From 113 interviews, 251 descriptions of incidents 
were obtained. From the 251 incidents, 698 behaviors 
were extracted. 


Behaviors were judged as either effective or ineffective | 


by a panel of physicians and health educators. These data 
were then examined in order (1) to identify kinds of fre- 
quently occurring pupil medical emergencies, and (2) to 
identify categories of effective and ineffective teacher be- 
haviors in response to these emergencies. This was ac- 
complished through a process known as category formula- 
tion. 


FINDINGS 


The category formulation resulted in the isolation or 
identification of nineteen groups of emergencies and eight 
major categories or clusters of effective and ineffective 
teacher behaviors in response to pupil medical emergen- 
cies, as follows: 


I. ADMINISTERING AID FOR SHOCK AND EMO- 
TIONAL TRAUMA 


II. CARING FOR OPEN WOUNDS, BURNS, AND 
BLEEDING 


TREATING SPRAINS, DISLOCATIONS, AND 
FRACTURES 


. CARING FOR INJURY TO SPECIAL ORGANS 


EXAMINING AND CARING FOR POSSIBLE 
INTERNAL INJURY 


TREATMENT OF UNCONSCIOUSNESS 


RECOGNIZING SYMPTOMS OF ILLNESS OR 
INJURY 


ASSUMING RESPONSIBILITIES AND RECOGNIZ- 
ING LIMITATIONS 


IMPLICATIONS AND RECOMMENDATIONS 


The identification and analysis of kinds of pupil medical 
emergencies partially accomplished the purpose of this 
study by providing over-all suggestions with respect to the 
kinds of emergencies teachers must be prepared to en- 
counter. | 





The data which identified and analyzed effective and 
ineffective behaviors in response to pupil medical emer- 
gencies indicated that in general teachers are not properly 
trained in administering to pupil medical emergencies. 
This evidence completed the purpose of this study by offer- 
ing suggestions as to the direction that a teacher training 
curriculum might take in order to achieve better prepara- 
tion of teachers for intelligent and effective handling of 
pupil health emergencies. 108 pages. $2.00. Mic 57-4133 


THE HEALTH WORRIES OF 961 PUBLIC 
HIGH SCHOOL SENIORS IN OREGON 


(Publication No. 23,180) 


Warren Ellison Smith, Ed.D. 
Stanford University, 1957 


The Problem 


This study is an attempt to disclose the nature and 
severity of health worries of high school seniors as re- 
lated to sex, to social-economic and religious groupings, 
and to health insurance coverage in the state of Oregon. 

Hypotheses. I. Sex differences exist in the kinds of 
worries and the severity of worry with reference to dis- 
eases and health hazards. 

Il. Differences in the kinds of worries and the severity 
of worry with respect to diseases and health hazards vary 
with social-economic level groupings in the secondary 
population. 

Ill, Differences in the kinds of worries and the severity 
of worry with respect to diseases and health hazards vary 
with sectarian affiliation. 

IV. Differences in the kinds of worries and the severity 
of worry with respect to diseases and health hazards vary 
with reference to health insurance coverage. 








Research Procedure 





The study was conducted during the year 1955-56 on 
12th grade students in five public high schools of Oregon. 
A self report worry questionnaire provided the data to test 
the four hypotheses. The reliability of the questionnaire | 
was 0.924. Additional material was gathered from per- 
sonal interviews of counselors and school nurses along 
with an examination of case studies. 

Analysis of Data. The answer sheets were tabulated 
on a IBM analysis counter. Each item was compared and 
ranked according to how often it was checked as a health 
worry. The Mann-Whitney ‘ U” test was used to test hy- 
potheses I and IV. Overall tests of hypotheses II and IU 
involved the Kruskal-Wallis nonparametric analysis of 
variance test. The leading 25 health worries of the study 
group were tested for significance using the Chi square 
test of difference. This test was applied to each hypothe- 
sis comparing worry versus non-worry and severity of 
worry. 





Conclusions 





1. Variations exist among individual students regard- 
ing their worry about health. 
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2. More girls worry about their health than boys 
(00003 level). Girls also worry more severely about 
their health than do boys (.00009). 

3. A difference concerning worry about health exists 
between social-economic groupings (.001). A variation 
also exists regarding the severity of worry (.01). 

4. Differences in the amount and the severity of worry 
according to religious affiliation or belief exist (.001). 

5. More students with health insurance worry about 
health than those with no coverage of any kind (.02559), but 
no difference appears in the severity of worry. 

6. Seniors worry about their personal appearance, 
future health and are especially fearful of cancer and polio. 

7. The usefulness of school nurse counseling increases 
proportionately with the amount of time she can spend in 
the school building. 

8. Counseling in general is directed primarily at aca- 
demic, attendance and disciplinary difficulties of the stu- 
dents. 


Recommendations 


1. Greater effort should be made by school personnel 
in Oregon to discover the health worries of pupils in order 
that such fears and apprehensions may be dispelled in 
whole or in part by an improved curriculum of learning 
experiences in health. 

2. Emphasis in health instruction should be placed in 
those areas in which health worries are most prominent 
in number and intensity, namely: cancer, accidents, polio- 
myelitis, snake bite, heart disease and so on. 

3. Sex differences should be kept in mind in regard to 
the nature and intensity of health worries, so that learning 
experiences may be adjusted to these differences. 

4. Socio-economic backgrounds and religious faiths 
should be taken into account in planning an educational ap- 
proach to the dissolution of health worries. 

0. Health educators and school nurses in Oregon should 
be encouraged to use a greater share of their working | 
hours in the counseling of students regarding their health 
worries. 176 pages. $2.30, Mic 57-4134 
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A STUDY OF ADMISSIONS AND RELATED 
ORIENTATION PRACTICES IN SELECTED 
BASIC COLLEGIATE SCHOOLS OF NURSING 
IN THE UNITED STATES 


(Publication No. 22,990) 


Emperatriz B. Neri, Ed.D. 
Indiana University, 1957 


Chairman: Louis G. Schmidt 


The Problem 


The major purposes of the study were: (1) to deter- 
mine the policies and practices relating to admissions and 
selection adopted by the better basic collegiate schools of 





nursing in the country; (2) to determine some basic gen- 
eral orientation policies, especially those initiated by the 
selected schools during orientation week; (3) to deter- 
mine the relationship between the opinions of a group of 
student personnel workers and actual practices in the par- 
ticipating schools; (4) to estimate the implications of the 
information derived for other basic collegiate schools of 
nursing in the United States as well as in the Philippines. 


Methods and Procedures 


The survey method and the questionnaire technique 
were utilized to resolve the problem of the study. The 
questionnaire was sent to the 61 collegiate schools of 
nursing in the country whose basic degree program for 
students with no previous preparation in professional 
nursing had been given full accreditation. 

A criteria for appraisal based on the more significant 
findings of the survey was formulated and appraised by a 
jury of student personnel workers. A comparison by in- 
spection between the opinions of the jury and the actual 
practices in the responding schools was then made to lo- 
cate relationships between the two. 


Major Findings and Conclusions 


In general, the findings of the study disclosed rather 
clear evidences of desirable practices in admissions and 
orientation which had been endorsed by experts and au- 
thorities in student personnel work and in nursing educa- 
tion. The greater number of the schools in the study were 
separate professional schools of universities. Some of the 
more important findings of the study are as follows: 

1. Academic failure still seems to be a problem of the 
schools in the study. 

2. There seems to be a need for the schools to recon- 
sider their views regarding student participation in the 
formulation of admission policies. 

3. Standards for admission vary between flexibility 
and adherence to prescribed requirements, with more 
schools following the former; ordinarily those meeting 
minimum requirements are accepted. Some schools ac- 
cept students with academic or other deficiencies. It ap- 
pears necessary for the better schools to re-evaluate 
these practices if they are to continue to maintain sound 
admission standards. 

4. The better schools of nursing recognize the im- 
portance of making nursing education an opportunity for 
everyone regardless of marital status, race, and sex. The 
requirement that the intellectual ability and achievement 
of applicants be equal to or above the average of the gen- 
eral population:of the institution makes the educational 
standing of nursing students comparable to or higher than 
the rest of the students in the institution. | 

9. The majority of the schools are living up to the 
minimum health requirements established for schools of 
nursing; however, some still need to appraise their ad- 
mission health program. 

6. Further consideration should be given to the use of 
the following admission requirements and tests, as some 
of the schools themselves question their values: pattern 
of high school subjects, average of high school grades, 
age, recommendations, birth certificate, United States 
citizenship, personality, and manual dexterity tests. 

7. There seems to be a lack of organized orientation 
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program for students in nursing who start their freshman 
year in another department or division of the institution. 
Most schools request all faculty members to become ad- 
visers or counselors. 

8. A sound practice prevails in the majority of the 
schools where tests are administered and interpreted by 
specialists. 

9. It is rather significant that the opinions of the jury 
concerning the majority of the criteria for appraisal should 
bear positive relationship with actual practices in admis- 
sions and orientation practices in the participating schools. 
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SOME IMMUNOLOGICAL AND 
HISTOLOGICAL CHARACTERISTICS 
OF VIRUS HEPATITIS OF DUCKS 


(Publication No. 23,332) 


Lyle Eugene Hanson, Ph.D. 
University of Illinois, 1957 


‘Susceptible and partially immune ducks were exposed 
to duck hepatitis virus by several routes to study histologi- 
cal and immunological aspects of duck hepatitis. Various 
aspects were studied in five experiments. 

In experiment I, 150 week-old ducks were orally ex- 
posed to duck hepatitis virus. One day later 50 of the in- 
oculated ducks were given antisera. Five ducks from each 
of the exposed groups were killed and examined grossly 
and liver, kidney, lung, small intestine and brain tissues 
studied histologically 1, 2, 3, 7, 14 and 21 days after inocu- 
lation. Tissues from normal ducks were examined histo- 
logically at corresponding weekly intervals. Composite 
sera samples were obtained at one, two, three and four 
weeks of age from both exposed groups and the normal 
group and tested for neutralizing antibodies using a chicken 
embryo virus neutralization test. 

Experiment II was conducted with surviving four- 
month-old ducks from each of the groups from experiment 
I. The ducks in each of the groups were exposed orally to 
duck hepatitis virus to measure the action of the virus on 
adult ducks. Representative ducks were bled, killed and 
examined for both gross and histological lesions one day 
previous to and 2, 7, 14 and 21 days after exposure. Com- 
posite sera samples were tested at weekly intervals to 
measure the serological response to the virus exposure. 

In experiment OI commercially raised breeding ducks 
four months old were orally exposed to duck hepatitis 
virus. Composite sera samples were obtained prior to 
exposure and three weeks later. These sera samples were 
tested for neutralizing antibodies using the virus neutrali- 
zation test. Neutralization tests were conducted on yolk 
from eggs and sera from 1-, 7-, 14- and 21-day-old ducks 
originating from these mature ducks and similar uninocu- 
lated breeder ducks when they were approximately nine 
months of age to measure the presence and extent of possi- 
ble congenital immunity. 

Six-, eight- and twelve-week-old ducks were intra- 





muscularly and intravenously exposed to duck hepatitis in 
experiment IV to determine if appreciable levels of neu- 
tralizing antibodies could be stimulated at these ages. 
Composite sera samples were taken prior to and 2, 3 and 
16 weeks after inoculation for examination for neutralizing 
antibodies. 

Seven- and fourteen-day-old susceptible ducks in ex- 
periment V were exposed orally and intramuscularly with 
duck hepatitis virus which had been cultivated in chicken 
embryos for 12 passages. Liver and spleen tissues were 
examined grossly and histologically 2, 7 and 14 days after 
exposure. Sera samples taken at the same intervals were 
tested for neutralizing antibodies. | 

Pathologic lesions were observed in the liver, brain 
and spleen. Liver and brain lesions observed in the af- 
fected ducks were similar to those lesions reported from 
cases of infectious hepatitis of man. 

Appreciable neutralization indexes were found in two- 
week-old ducks one week following oral exposure to duck 
hepatitis virus. Administration of immune serum 24 hours 
after exposure to the virus did not interfere in the produc- 
tion of neutralizing antibodies, but reduced the extent of 
liver damage and prevented deaths. 

Parental transfer of neutralizing antibodies occurred 
from immune stock to ducks through the yolk. The pa- 
rental passive immunity persisted for two weeks but not 
three weeks. 

Intramuscular and intravenous administration of chicken 
embryo modified duck hepatitis virus in six-, eight- and 
twelve-week-old ducks resulted in an appreciable antibody 
response in all groups. 

Oral administration of duck hepatitis virus to adult 
ducks failed to produce signs or lesions and did not stimu- 
late a measurable antibody formation. 
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A STUDY OF THE EFFECT OF SOLVENTS 
ON THE SOLUBILITY, HEAT OF SOLUTION, 
AND ANTIBACTERIAL ACTIVITY OF BORIC ACID 


(Publication No. 23,284) 


John J. Sciarra, Ph.D. 
University of Maryland, 1957 


Supervisor: Dr. Noel E, Foss 


A study of the effect of solvents on the solubility, heat 
of solution, and antibacterial activity of boric acid has 
been made. The study was conducted to determine (a) the 
solubility of boric acid in various solvents; (b) the effect 
of temperature and concentration of sorbitol upon the solu- 
bility of boric acid; (c) the nature of the complex, if any, 
between boric acid and sorbitol; (d) the antibacterial ac- 
tivity of boric acid in sorbitol solution; and (e) by means 
of a literature survey, the toxicity of boric acid. 

The purity of the three commercially available forms 
of boric acid was determined by the United States Pharma- 
copeia method of assay. While all forms of boric acid were 
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found to meet the official requirements, the plates of boric 
acid were found to be of the highest purity, 99.99 per cent 
H;BO;. Powdered boric acid contained the least amount of 
boric acid, 99.66 per cent HsBO;. 

The solubility of boric acid was determined in various 
solvents. A comparison was made between the volumetric 
method and the gravimetric method for the determination 
of the solubility of boric acid in water. It was found that 
the solubility of boric acid can be determined by either 
method. Propylene glycol, sorbitol solution, and glycerin 
were found to be excellent solvents for boric acid. Poly- 
ethylene glycol 400 was found to be a better solvent for 
boric acid than polyethylene glycol 600. Dextrose, maltose, 
lactose, and levulose did not appreciably affect the solu- 
bility of boric acid in water, while mannitol was found to 
exert a positive effect upon the solubility of boric acid. 

The specific gravity of sorbitol solutions was deter- 
mined by the pycnometric method and found to be directly 
proportional to the concentration of sorbitol, but inversely 
proportional to the temperature. While the specific gravity 
of sorbitol solution was found to decrease with an increase 
in temperature, the reverse was found to be true for the 
saturated solution of boric acid in sorbitol solution. This 
was due to the increased solubility of boric acid at elevated 
temperatures. 

The solubility of boric acid in sorbitol solution was 
determined at various temperatures and concentrations of 
sorbitol and found to increase with an increase in tempera- 
ture and concentration of sorbitol. 

A three phase diagram of the boric acid - water - sor- 
bitol system was constructed at various temperatures. 

The heat of solution for the various systems was evaluated 
by plotting log of solubility of boric acid versus reciprocal 
of absolute temperature. It was found that the heat of so- 
lution decreased with an increase in concentration of sor- 
bitol. The validity of van’t Hoff’s equation was tested and 
found to give acceptable results. 

The viscosity, optical rotation, and pH of the solutions 
of boric acid and sorbitol were determined in an attempt 
to ascertain complex formation. Viscosity showed a slight 
increase with an increase in concentration of sorbitol and 
boric acid. A study of the optical rotation of boric acid 
and sorbitol solution showed boric acid to have an effect 
upon the optical rotation of these solutions. There was a 
decided lowering of the pH of boric acid solutions in the 
presence of sorbitol. Therefore, it was concluded that 
boric acid and sorbitol form a complex compound. Studies 
are now in progress to determine the nature of this com- 
plex. 

Zones of inhibition were determined for various con- 
centrations of sorbitol and boric acid, utilizing Staphylococ- 
cus aureus as the test organism. The pH of all solutions 
was measured in order to correlate antibacterial activity 
with pH. 

Maximum antibacterial activity of boric acid occurred 
at about five per cent by weight boric acid. An increased 
concentration of boric acid in the presence of sorbitol did 
not increase the antibacterial activity. The antibacterial 
activity of boric acid was found to be bacteriostatic. 

125 pages. $2.00. Mic 57-4137 
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SOME STATISTICAL METHODS APPLICABLE TO 
STUDIES OF INFREQUENT DISEASES WITH 
APPLICATIONS TO A STUDY OF 
RHEUMATIC HEART DISEASE IN NORTH CAROLINA 


(Publication No. 24,237) 


Edmund Alpheus Gehan, Ph.D. 
North Carolina State College, 1957 
Supervisor: Bernard G; Greenberg 
This research is concerned with practical procedures 
that can be used by medical administrators in morbidity 
studies of a population. The application concerns situa- 
tions where no Single, adequate diagnostic test of the 
disease is available and a screening study has been con- 
ducted to separate the population into groups of individuals 
having different probabilities of possessing the disease. 
For subsequent sampling from the screened groups, 
the determination of total sample size is developed ac- 
cording to a general cost function. This is a special case 
of double sampling. This sample size can then be used 
for the particular purpose of the sampler. The purposes 
considered are: 
(i) estimation of prevalence with minimum variance 
(cost fixed); 


(ii) finding the maximum number of cases (cost fixed). 


A graphical method is introduced that is useful in evalu- 
ating the efficiency of proposed changes in the screening 
examination. Efficiency is measured by the number of 
cases detected per unit of cost. 

For cost not fixed, sampling fractions are given for the 
detection of a “guaranteed” proportion of the true number 
of cases in a population contingent upon certain prior in- 
formation. In a reversal of this situation, an administra- 
tor may know his sample size (cost fixed) and be interested 
in the proportion of true cases his sample will detect in 
order to come to a decision about the feasibility of the 
sample. 

In the calculations for the sampling fractions, an ap- 
proximation to the hypergeometric distribution was needed. 
The approximation used was originally developed by Cog- 
gins (1928). It is derived here using approximations for 


_ NI (N-a) ! 
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expansion of a hypergeometric probability in binomial 
terms. The expansion is given (under two different re- 
strictions on the elements of the hypergeometric proba- 
bility) to terms of O(1/N) and to terms of O(1/N*). The 
same approach leads to an expansion of a binomial prob- 
ability in Poisson terms to O(1/n). 

The discriminant problem of correctly assigning an 
individual to one of the two populations on the basis of 
qualitative information is considered using a likelihood 
ratio method and a discriminant function method. The in- 
dependent variable case and a special instance of depend- 
ent variables are considered. The likelihood ratio method 
is “best” for both cases in the sense of minimizing the 
total error of a misclassification. However, the dis- 
criminant function technique, scoring zero when the vari- 
able is absent and one when the variable is present, is a 


and is obtained as the first term of an 
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suitable approximation to the likelihood ratio technique in 
the independent variable case and in indicated situations 
in the dependent variable case. | 

To determine criteria for diagnosis, the X* test of as- 
sociation is pointed out (though caution must be exercised 
in its use). Also, a scoring system is used that is based 
on ratios of conditional probabilities. For testing the dif- 
ference between interactions in two 2 x 2 tables, Bartlett’s 
test in 2 x 2 x 2 contingency tables is used. 

An analysis of the North Carolina rheumatic heart 
disease study is made using the above methods where ap- 
propriate. 113 pages. $2.00. Mic 57-4138 


STUDIES ON THE RESISTANCE OF 
WHITE RATS AND COTTON RATS. TO 
INFECTION WITH LITOMOSOIDES CARINII 
(TRAVASSOS, 1919) CHANDLER, 1931 


(Publication No. 23,057) 


Leroy Justin Olson, Ph.D. 
The University of Texas, 1957 





Supervisor: Dr. J. Allen Scott 


Old white and cotton rats (one year of age) were in- 
fected subcutaneously with known numbers of infective 
larvae. Autopsies 7 to 45 days after infection showed that 
white rats were highly resistant since only two per cent of 
the larvae completed their migration to the pleural cavity. 
Cotton rats were significantly less resistant with 43 per 
cent of the larvae completing migration. The significant 
loss of larvae in old white rat infections occurred during 
the first 7 days of infection, i.e., in the period of larval 
migration. 

This pronounced resistance of white rats was almost 
completely by-passed by allowing infective larvae to initi- 
ate development in old cotton rats for 7, 17 and 26 days, 
respectively, and transferring them to the abdominal cavi- 
ties of old rats of both species. These larvae survived, 
grew and developed during 9 to 28 days equally well in both 





species. In longer infections (2 to6 months) similar larvae 
transferred to old white rats, in comparison to old cotton 
rat infections, exhibited a similar prepatent period and 
growth, but apparently encountered some resistance as 
evidenced by fewer microfilariae produced, fewer worms 
present at autopsy and more frequent encapsulation of 
worms by host inflammatory cells. Microfilariae pro- 
duced by worms transferred into old white rats developed 
normally in the mite vector (Bdellonyssus bacoti) to the 
infective stage. These larvae introduced subcutaneously 
to old cotton rats survived in the usual percentage (42 per 
cent), but showed no increased adaptation for survival in 
old white rats (2 per cent). 

The resistance of white and cotton rats was also tested 
at various ages (2 to 28 weeks) with autopsies after 10 days 
infection. Mature white rats (8 or more weeks old) showed 
an age resistance, in contrast to immature white rats, as 
evidenced by the fewer larvae completing migration and the 
greater encapsulation of larvae in the pleural cavities. No 
such differences were observed between immature rats of 
the two species or between immature and mature cotton 
rats. Eosinophils and monocytic cells were equally in- 
creased in number in the pleural cavities of both species 
of infected rats as compared to similar uninfected rats. 
This cellular response did not vary significantly between 
the age groups in either species. Cortisone injections 
(30 mg/kg/daily for 15 days) had no observed effect on the 
percentages of larvae completing migration, but did sup- 
press both the cellular response and the encapsulation of 
larvae in the pleural cavities of white rats at all ages 
tested. 

Immature and mature white rats were immunized 31 
days and challenged 10 days before autopsy to observe the 
effect of age in the development of acquired resistance. 
Immunization of white rats (especially mature rats) re- 
sulted in decreased percentages of larvae completing mi- 
gration and increased percentages of encapsulation in the 
pleural cavities in contrast to infections in similar non- 
immunized rats. No correlation was observed between 
the cellular response in the pleural cavities and the re- 
sults of immunization, but cortisone (30 mg/kg/daily for 
31 days) suppressed the acquired resistance of immunized 
white rats. 119 pages. $2.00. Mic 57-4139 
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THE STORY OF 
THE VIRGINIA CENTRAL RAILROAD, 1850-1860 


(Publication No. 22,888) 


Elizabeth Dabney Coleman, Ph.D. 
University of Virginia, 1957 


In 1850 the Virginia Central Railroad had declared its 
independence of the Richmond, Fredericksburg and Po- 
tomac Railroad by building its own tracts from Hanover 
Junction into Richmond. It had also assumed a new name 





which expressed its ambition to occupy the chief position 
in the transportation system of the Commonwealth. As 
the Louisa Railroad it had served only a few counties. But 
under the leadership of President Edmund Fontaine and a 
capable Board of Directors, which included Jefferson 
Kinney of Staunton, Clayton G. Coleman and William Over- 
ton of Louisa, David Anderson, Jr., of Richmond and John 
H. Timberlake of Albemarle County, it aspired to extend 
from the waters of Chesapeake Bay to the Ohio River. 
These men endorsed the company’s bonds, at a time when 
state aid was not forthcoming, to enable it to build the 
eastern extension into Richmond. Later the state endorsed 
the company’s bonds for $100,000 for this project. 
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The rest of the company’s construction work was sup- 
ported in part by state contributions. The Board of Public 
Works was empowered by the legislature to match the 
private subscriptions of individuals to the company’s stock 
in a two-fifths or three-fifths ratio. The westward exten- 
sion from Gordonsville to the eastern base of the Blue 
Ridge was thus financed. So was the Waynesboro to Cov- 
ington section. - 

The costly seventeen-mile-long connecting tract across 
the Blue Ridge Mountain, however, was built with state 
funds only under the supervision of Claudius Crozet, for- 
merly an engineer in the Napoleonic army. Four tunnels 
were required on this section, the most famous of which, 


the Blue Ridge Tunnel, about four-fifths of a-mile long, at- - 


tracted and held statewide attention. 

During its construction Chief Engineer Charles Ellet, 
Jr., constructed a temporary track across the top of the 
mountain with grades as steep as 295 feet per mile to 
hasten the release by rail of the products of the rich Valley 
of Virginia to the markets of Tidewater Virginia. Com- 
pleted in 1854, it made connection by rail with Staunton 
possible four years ahead of the time required to complete 
the tunnel. 

The Virginia Central struggled to raise funds in Rich- 
mond and in the counties along the line to build through the 
formidable Alleghanies. It encountered the rivalry of the 
James River and Kanawha Canal and the Virginia and 
Tennessee Railroad, both of which hoped to approach the 
Ohio along approximately the same avenue--the valley of 
the Great Kanawha River. In public meetings, in news- 
papers, and in the legislature, the three companies vied 
to win public support. The tremendous task of building the 
Virginia Central through the Alleghanies was directed suc- 
cessively by Chief Engineers T. Colden Ruggles, Charles 
Ellet, Jr., and Henry D. Whitcomb. Claiborne R. Mason 
was one of the contractors. Once the Virginia Central was 
on its way from Staunton to Covington, it was in a position 
to connect with the proposed Covington and Ohio Railroad 
that was planned to cross western Virginia (the present 
state of West Virginia) and to become the Virginia line to 
the Ohio. 

The services of the railroad to the public along the 
completed miles of track were extended as the railroad 
advanced westward. It carried most of the passenger traf- 
fic to the Virginia springs and enabled the westerners to 
exchange their agricultural produce and raw materials for 
the merchandise and manufactures of the East. The coming 
of the railroad changed the social and economic patterns 
in every community through which it passed, facilitated 
travel, helped to overcome sectionalism, increased busi- 
ness activity, and raised the material standards oi living. 

330 pages. $4.25. Mic 57-4140 


THE RUSSIAN ORTHODOX CHURCH 
IN RUSSIAN AMERICA 


(Publication No. 22,851) 
Michael George Kovach, Ph.D. 
University of Pittsburgh, 1957 


Early in the eighteenth century, Vitus Bering, a Danish 
navigator, was commissioned to sail on a voyage of dis- 





covery for Russia. Peter the Great was interested in a 
northern sea passage to India and China, and simultane- 
ously aimed to resolve the great geographical problem of 
the time, whether or not Asia and America were one. 
Bering sighted Mount St. Elias, 275 miles northwest of 
Juneau, on July 16, 1741, which is considered the official 
date of the discovery of Alaska. 

The survivors of Bering’s shipwrecked crew returned 
with a valuable cargo of furs. Immediately, many ad- 
venturers went forth to this newly claimed possession, 
seeking wealth from the fur trade. Some went independ- 
ently; others formed companies. Eventually, the Govern- 
ment granted a monopoly to the Russian American Com- 
pany, a fur-trading organization that played a role in the 
history of Alaska similar to that of the British East India 
Company. In their search for furs the Russians extended 
their holdings to Fort Ross, California. 

The first permanent settlement was established by 
Gregory Shelikhov on August 3, 1784, at Three Saints Bay 
on Kodiak Island. Shelikhov was the father of colonization 
in Russian America. Sitka later became the Company’s 
Chief factory and was the center of a type of Russian co- 
lonial life unique on the North American continent. 

Russian culture, inextricably bound to Orthodoxy, was 
transplanted to the American shores by the fur traders. 
These men laid the foundation for the dissemination of 
Christianity. Records exist of fur traders who not only 
converted natives but who also baptized many of them. 
This religious work is significant in that it was started en- 
tirely by laymen. 

To further the conversion of the natives, Shelikhov ap- 
pealed to the Church authorities in Russia to send mis-— 
sionaries to Alaska. The Synod acquiesced and in 1794 
sent several missionaries to Kodiak Island to undertake 
this work which was supported financially by Shelikhov’s 
Russian American Company. Immediate success was re- 
corded and the leader of the group, Archimandrite loasaf 
Bolotov was chosen by the Synod in 1796 to become Bishop 
of Kodiak and America. Following his consecration, 
Ioasaf lost his life in a shipwreck on the return journey. 

The missionary enterprise floundered thereafter and 
was almost wrecked as the result of a row between the 
missionaries and Alexander Baranov, who was the most 
famous of the Company administrators. With the advent of 
Father John Veniaminov to Alaska, this situation changed. 
Veniaminov spent 15 years as a missionary priest on 
Unalaska Island and in Sitka. In 1840, as Bishop of Kam- 
chatka, the Kurils, and the Aleutians, he consolidated the 
work and firmly established it. Greatest success attended 
the work among the Aleuts, but it was extended also among 
the Eskimos on Kodiak Island and the mainland, and among 
the Thlingit and Athapascan Indians. 

The natives were changed from a benighted to an en- 
lightened people. Living conditions were improved by the 
introduction of agriculture and stock raising. Schools 
were organized by both the Company and the missionaries. 
Trades were taught the aborigines, thus preparing them 
for more lucrative types of labor. 

The original Mission to Alaska evolved to become the 
Mother Church of Orthodoxy in the Americas. It produced 
saintly characters suchas Herman, the great monkof Spruce 
Island, Hieromonk Juvenal, who gave his life at Tiamna 
Lake, and the Aleut Peter, who suffered death at the hands of 
the Franciscans in California rather than renounce his 
faith. Thousands were baptized and Orthodoxy continues to 
flourish in Alaska. 297 pages. $3.85. Mic 57-4141 
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THE CITIES OF DESTRUCTION: A STUDY OF) 
THE NATURE AND STRUCTURE OF THE NATIONAL 
SOCIALIST IDEOLOGY AND ITS INFLUENCE ON 
THE GERMAN WAR EFFORT, 1939 TO 1945 


(Publication No. 22,469) | 


James Harrington McRandle, Ph.D. 
University of Minnesota, 1957 


Adviser: H. C. Deutsch 


The National Socialist ideology is one of the most ter- 
rifying examples of the power which ideas can exercise 
over events. Although the myth was a compound of pseudo- 
scientific nonsense it was compelling in its nature and 
served to mould the view which the leaders of the Third 
Reich adopted towards the world. 

The origins of many of these ideas lie in Nineteenth 
century German and European thought (Darwinism, roman- 
tic terrorism, etc.) and have been dealt with by many 
scholars. An important segment of the notions which 
served as the seedbed for National Socialism, however, 
appear to have been generated, or at least popularized, 
during the course of World War I and the following decade. 
Such ideas as the spirit of the comradeship of the trenches, 
the close affinity of organic and inorganic nature, and the 
- necessity of the struggle against the bourgeois world were 
common property of all the right wing radicals of the 
1920’s. 

It was Hitler’s organizing genius which welded these 
ideas into the powerful political mythology and machine 
which dominated Germany. Following 1933 a majority of 
the Germans practised the ritual observances which served 
to give a new meaning to their existence and helped to per- 
petuate the National Socialist Weltanschauung. There is a 
great deal of evidence which indicates that the Nazi leaders 
were just as susceptible to this ideology as was the com- 
mon man and that they allowed National Socialist goals to 
‘dominate their policies even when it was detrimental to do 
so. 

Since military metaphor was extremely important to 
the mythology there was a natural tendency to organize 
the society on martial lines; but since the goals of society 
are diverse, rather than unitary as is the case with war- 
fare, the chains of command tended to overlap and contra- 
dict one another so as to create a bureaucratic chaos. 
Similarly, the goal of economic autarchy led to the con- 
struction of a highly integrated but fragile industrial plant 
which was not prepared for the war. 

Strangely enough, this militaristic regime was not pre- 
pared for the war, nor apparently, had it planned to launch 
a world war. Hitler’s aim in Poland would appear to have 
been the fighting of a limited war for the purpose of es- 
tablishing a Middle European empire. 

Having blundered into war the Nazis conducted it bril- 
liantly (for a time) and the troops were well supported by 
Goebbel’s propaganda efforts. This propaganda was con- 
sistent in his demand for a total war effort and for the 
realization of National Socialist ends. The attack upon 
Russia and the “final solution of the Jewish problem”, both 
of which were primary Nazi aims, were initiated in 1941. 
The next year witnessed the beginning of the totalization of 
war production and the technocratization of German in- 
dustry under Speer. Ironically, the strivings of the vari- 
ous Nazi leaders to gain these ends, coupled with Hitler’s 








inflexibility, resulted in a situation so anarchic that it 
contributed materially to the final collapse of Germany. 
In the last months, the Third Reich was almost com- 
pletely dominated by the party. This period also gave 
some indication that apparently Hitler saw beyond his own 
ideology into the realm of pure domination and destruc- 
tion. In the last analysis it would appear that Hitler, the 
creater of National Socialism was willing to destroy his 
own masterpiece rather than lose his dominance over it. 
452 pages. $5.75. Mic 57-4142 
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(Publication No. 24,260) 


Carolyn Bancroft Andervont, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor William L, Sachse 


At the restoration of the English monarchy in 1660, 
both Charles I and parliament accepted the basic princi- 
ple that parliament, and especially the house of commons, 
was to have a great influence in the exercise of those key 
powers of government which had heretofore been con- 
sidered traditionally the preserve of the crown. Despite 
the fact that in a burst of royalist enthusiasm parliament 
placed no formal conditions upon Charles’ return, king 
and houses both realized that the crown’s acute financial 
weakness, the increasing complexity and cost of adminis- 
tering government, and the expanding wealth, interests, 
ambition and political experience of the middle classes 
made important changes in the old scheme of government 
and the old balance of powers imperative. 

Throughout Charles’ reign parliament attempted, 
through steady political pressure upon the king, to settle 
in practical terms the issues which had been left unde- 
cided in 1660, and to establish and increase its share of 
influence in the exercise of those prerogatives which the 
crown no longer possessed the resources and authority to 
keep to itself. The king, though recognizing the legitimacy 
of parliament’s claims, was determined to defend his own 
authority. 

Parliament challenged first the crown’s financial 
powers. Even Charles soon realized that a crown depend- 
ent upon parliamentary grants for even ordinary expenses 
must admit parliament to a voice in deciding how that 
money should be spent. In 1665 parliament established the 
principle of appropriation in tax grants, and this proving 
insufficient, in 1666 adopted Sir George Downing’s plan 
for parliamentary audit of royal expenditure records. 

Exploiting its traditional authority over taxation, sharp- 
ened by these new financial powers, parliament challenged 
next the king’s control of foreign policy. Basically op- 
posed to the French alliance, which was the cornerstone 
of Charles’ strategy, parliament was able to force the 
king out of league with Louis and into a Dutch alliance. 
But lacking control over the army and ministry, and 
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unwilling to grant money to implement the Dutch league, 
parliament could not force the king to take positive meas- 
ures against France. 

Charles showed little interest in economic affairs, and 
after his failure to quash the destructive Irish Cattle bill 
abdicated his powers in these concerns to the economically 
much more powerful commons. In military matters par- 
liament was less successful, for though at the restoration 
the organizational control of the militia was settled in 
local authorities, Charles retained unshared, despite re- 
peated attacks, the supreme command of all English mili- 
tary forces. In legal and judicial affairs the king kept his 
strict personal controls over the appointment of judges, 
but was compelled by parliament to deny his power to sus- 
pend and to limit his authority to dispense with law, as 
well as acknowledge certain restrictions upon his pardon- 
ing power. | 

Parliamentarians made no positive attempts to in- 
fluence the king’s selection of ministers, but did success- 
fully demand dismissal of those they distrusted. However, 
the commons did seize from the king control over the se- 
lection of its Speaker and the enfranchisement of boroughs. 

By clever exploitation of his powers of appointment and 
patronage, and by remodeling royal corporation charters, 
Charles defended his interests against parliamentary at- 
tack. But when, in 1679-1681, parliamentarians challenged 
not only royal powers but the legitimate succession, and 
therefore the monarchy itself, it was clear that the houses 
had seized a measure of influence so great that any further 
expansion of parliamentary power must destroy the tradi- 
tion of royal supremacy and establish in parliament the 
major share of influence in the processes of government. 

317 pages. $4.10. Mic 57-4143 


HUGH BLAIR GRIGSBY: 
HISTORIAN AND ANTIQUARIAN 


(Publication No. 22,881) 


Alden Griswold Bigelow, Ph.D. 
University of Virginia, 1957 


A student of American history, interested in Virginia’s 
political leaders from the Revolution until 1830, should be 
familiar with their descriptions as sketched by Hugh Blair 
Grigsby in his histories of the Virginia Conventions of 
1776, 1788 and 1829-30. Grigsby, a member of the Con- 
vention of 1829-30, gives many interesting details of the 
great Virginians such as Patrick Henry, Thomas Jeffer- 
son, John Marshall, and John Randolph of Roanoke as well 
as descriptions of the lesser known figures. This disser- 
tation describes Grigsby’s life as an historian and anti- 
quarian. 

Hugh Blair Grigsby was born in Norfolk in 1806, the 
son of a Presbyterian minister. He attended Yale and 
studied both medicine and law, but subsequently practiced 
neither. Through the influence of United States Senator 
Littleton Waller Tazewell, Grigsby was elected to the Vir- 
ginia House of Delegates and later to the Virginia Conven- 
tion of 1829-30. After a brief and disappointing career in 
politics, he became editor and owner of the Norfolk Beacon. 
He was successful financially in this venture and retired in 
1840. In that year, also, he married Mary Carrington, the 








youngest daughter of Colonel Clement Carrington, and took 
up his residence at “Edgehill,” the Carrington tobacco 
plantation in Charlotte County, where he lived until his 
death in 1881. 

At “Edgehill” Grigsby led the life of a gentleman 
planter, which allowed him time to indulge in his hobbies 
of writing history, building a library, and collecting ob- 
jects of art. His interest in higher education was re- 
warded with the Chancellorship of the College of William 
and Mary. The Virginia Historical Society honored him 
in 1870, by making him its president, and in that capacity 
he had access to documents and relics which enabled him 
to become an outstanding antiquarian of his day. 

His studies of the Virginia conventions of 1776, 1788, 
and 1829-30, although they are primarily biographical 
Sketches of the members, are to this day still useful to 
scholars writing on Virginia’s constitutional development 
or on the many Virginians whom Grigsby vividly sketched. 
In his writings he stressed the “ Anglo-Saxon Puritan” hy- 
pothesis, seeking to explain Virginia’s institutional history 
in terms of the yeomen immigrants and their descendants. 
He anticipated by many years the revisionist work of 
Thomas Jefferson Wertenbaker by his sharp attacks upon 
the traditional and popular Cavalier theory of Virginia’s 
founding and early development. His democratic bias 
places him with George Bancroft in the “Jefferson- 
Jackson” group of Middle Period historians. He is a 
transitional figure in American historiography, a disciple 
both of the older “literary” school and of the newer “sci- 
entific” school of historical writing. He wrote in the 
somewhat flowery style of the early nineteenth century, 
yet he considered himself a disciple of Leopold von Ranke 
in his methods of research, and was a precursor of the 
twentieth-century historians in his reliance on original 
documents. 

Grigsby’s importance lies in his influence on others as 
much as on his own writings. He was of service to Henry 
S. Randall in the preparation of his Jefferson; he helped 
Charles Campbell revise his History of Virginia; and he 
sent helpful suggestions to Sarah Nicholas Randolph while 
she was writing her Domestic Life of Thomas Jefferson. 
He recommended sources of information used in William 
Wirt Henry’s Patrick Henry and in William Cabell Rives’ 
James Madison. 

The historian George Bancroft only confirmed the 
general opinion of Grigsby’s contemporaries when he 
stated that this scholarly tobacco-planter of “Edgehill” 
was as historian, orator, and antiquarian a “very high au- 
thority” on Virginia history. 

221 pages. $2.90. Mic 57-4144 




















THE PUBLIC CAREER OF RICHARD I, MANNING 
(Publication No. 24,172) 
Robert M. Burts, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Herbert Weaver 


Richard Irvine Manning, farmer and banker, was gov- 
ernor of South Carolina from 1915 through 1918. He was 
the third Manning to serve in this capacity, his grandfather, 
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Richard Irvine I, having been governor from 1824 to 1826, 
and an uncle, John Laurence, from 1852 to 1854. His gov- 
ernorship fulfilled his ambition; he never aspired to a 
career beyond the state. 

Although he had been active for several years in Sumter 
County’s one-party politics- made interesting by the split 
of the state Democratic party into two factions, Benjamin 
R. Tillman’s agrarian “Reformers” and the minority “Con- 
servatives” --Manning first held public office as a member 
of the state House of Representatives, 1892-96. In spite 
of his Conservative political affiliation, he supported many 
Tillman measures. While in the House, he introduced the 
first South Carolina bill for the Australian ballot. In the 
state Senate, 1898-1906, he advocated educational progress, 
fiscal reform, better roads, and land settlement. In 1906 
he ran for the governorship on a platform calling for pres- 
ervation and reform of “Tillman’s baby,” the state Dis- 
pensary, which he had originally opposed but which he be- 
lieved better than the open saloon. He lost the election to 
the anti- Dispensary candidate, Martin F. Ansel, but did 
not become permanently branded as a “wet” by the rapidly 
increasing Prohibitionists. 

In 1914 Manning’s election as governor was made pos- 
sible by a reaction to the lax law enforcement policy of 
Coleman L. Blease, who had attained the governorship by 
welding the textile workers into a solid voting group. Gen- 
erally regarded as one of the South’s demagogues, Blease 
succeeded in making a class appeal without offering a class 
program; he often won the silent support of management 
by his opposition to progressive labor legislation. 

Where Tillman and Blease are noted for leading politi- 
cal revolutions, one for farmers and the other for mill 
workers, Manning’s chief contribution was in measures 
for economic and social advance and for revision of the 
state’s fiscal program. During his first term Manning 
secured the first compulsory school attendance law, the 
first agricultural education in public schools (preceding 
the Smith-Hughes Act), the first land registration law, the 
first Australian ballot law, and the creation of three new 
agencies--the Tax Commission, the Board of Charities and 
Corrections (which developed into the State Welfare De- 
partment), and the Board of Arbitration and Conciliation 
for handling labor disputes. Appropriations for public 
schools were increased; the State Hospital for the Insane 
was completely reorganized; and the militia, disbanded by 
Blease, was reactivated. Throughout his administration, 
Manning pursued a program of vigorous enforcement of 
the laws, including the various liquor laws--Gallon-a- 
Month, (medicinal only) Quart-a-Month, and, finally, na- 
tional prohibition. 

Even with Senator Tillman’s endorsement, Manning was 
almost defeated in his campaign for re-election in 1916. 
Blease was a formidable opponent; the anti-Blease vote 
was split; and Manning had alienated industrial manage- 
ment by his liberal labor policies and financial interests 
by the creation of the Tax Commission. During his second 
term Manning achieved the establishment of the Training 
School for the Feeble-minded and the Girls’ Industrial 
School (reformatory), and the creation of the State Highway 
Commission. Despite a virulent anti-war campaign by 
Blease and John P. Grace, publisher of the Charleston 
American, he led the state to a full utilization of its re- 
sources in behalf of the national effort during World War I. 

Manning was not skilled in the more subtle arts of poli- 
tics; his lack of color put him at a disadvantage in the 








county-to-county joint debates preceding the direct pri- 
mary; he was often considered cold and aloof. But 
forward-looking groups found in him an advocate of their 
causes, and his own zeal and his use of the best talent and 
experience on boards and commissions enabled the state 
to make advances that have identified his administration 
with the nation’s twentieth-century progressivism. He was 
South Carolina’s most progressive governor since the 
Civil War. 554 pages. $7.05. Mic 57-4145 


HISTORICAL SURVEY OF THE 
EDUCATIONAL BENEFITS PROVIDED 
VETERANS OF WORLD WAR II BY 
THE SERVICEMEN’S READJUSTMENT 
ACT OF 1944 


(Publication No. 21,731) 


George McMillan Fleming, Ed.D. 
University of Houston, 1957 


The principal functions of this study have been to iden- 
tify and survey the major problems encountered in pro- 
viding Federal educational aid to World War II veterans 
as expressly provided by Public Law 346; and, in the light 
of these findings, to draw such conclusions as would help 
to answer the following questions: 


1. What major problems were encountered in adminis- 
tering the education and training provisions of 
Public Law 346? 


2. Did any major trends evolve during the course of 
providing education and training to World War II 
veterans ? 


This thesis has been based upon the premise that in 
order to acquire a broad knowledge and comprehensive 
understanding of the problems encountered in providing 
Federal educational aid to veterans, the following ques- 
tions had to be considered: 


1. What major problems were encountered in providing 
Federal aid to veterans from Colonial times through 
World War I? 


2. Why were readjustment benefits provided able- 
bodied World War II veterans ? 


3. Why were educational benefits included among the 
readjustment benefits provided by the Servicemen’s 
Readjustment Act of 1944? 


4. Why were the initial education and training benefits 
liberalized during the World War II demobilization ? 


The general substance of the findings has been derived 
through the following media: First-hand experience as a 
staff employee of the Vocational Rehabilitation and Educa- 
tion Division, Veterans Administration Regional Office, 
Houston, Texas; personal interviews with Veterans Ad- 
ministration officials, Texas Education Agency officials, 
administrative personnel of educational institutions and 
training establishments, and veterans; information 
bulletins, reports, and surveys obtained from the Vet- 
erans Administration; investigation of literature on 
veterans’ problems; and a study of the legislative 
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history dealing with the Servicemen’s Readjustment Act 
of 1944, 

The findings of this study reveal the primary problems 
encountered by the Nation in administering the major bene- 
fit programs provided veterans from Colonial times 
through World War I. This study also provides a compre- 
hensive survey of problems encountered in providing edu- 
cational benefits to able-bodied World War II veterans. 

Inequities and frauds tended, until 1933, to deprive the 
truly disabled veteran from receiving full benefit from a 
disability compensation program. Promises of service 
pensions to officers of the Continental Army may have > 
prevented the loss of the Revolutionary War. As early as 
1778, some members of the Continental Congress recom- 
mended the adoption of a readjustment program for vet- 
erans. Problems encountered in providing medical and 
hospital benefits to World War I veterans were primarily 
administrative in nature. Repetition of frauds and scan- 
dals, under the World War I insurance program, was pre- 
vented by Economy Act of 1933 regulations issued by 
President Roosevelt. Many World War I disabled veterans 
were deprived of vocational rehabilitation benefits because 
of delays created by dual administration of the program 
between two Federal agencies. World War I bonus legis- 
lation was vetoed by three different Presidents. 

The World War II education and training program 
evolved through trends of initial anticipated inadequacy to 
meet the problem of veteran readjustment; followed by a 
period of liberalization and unexpected heavy veteran par- 
ticipation; and finally ended in a period of restriction and 
curtailment as excesses developed. Problems encountered 
in administering the World War I education and training 
program, as revealed by this study, include difficulties en- 
countered by states in approving schools and training es- 
tablishments; abuses in institutional-on-farm training, and 
non-apprenticeship on-the-job training; abuses by veterans 
in changing courses excessively and in pursuing avoca- 
tional or recreational courses; abuses by educational in- 
stitutions and training establishments involving excessive 
tuition charges and overpayments of subsistence allowance 
to veteran trainees. This study supports eleven different 
major conclusions. 181 pages. $2.40. Mic 57-4146 
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(Publication No. 22,132) 


Elza Merideth Hawkins, Ph.D. 
The University of Nebraska, 1957 


Adviser: Glenn W,. Gray 


Statement of the Problem 

The primary objective of this research is to discover 
the origins and to trace the growth of the varieties of belief 
and practice which developed in English Christianity in the 
period immediately following the separation of the Church 
of England from the see of Rome; particularly those which 
were embodied in actual sects or parties. 

A secondary objective is to ascertain and evaluate some 








of the causal factors in the development of sectarian 
heterogeneity in sixteenth and seventeenth century England. 


Procedures 








The primary sources of research used are contempo- 
rary works dealing with the subject, especially those con- 
tained in the McAlpin Collection of British History and 
Theology in the library of Union Theological Seminary, 
New York City. In these leading figures set forth posi- 
tions and the reasons for holding them, while their oppo- 
nents criticized them and attempted to refute their argu- 
ments. 

Secondary materials, scholarly works by later writers 
dealing with some phases of the topic, also were consulted. 
While there are many such works dealing especially with 
those sects which developed into the major denominations, 
they do not approach the subject in a manner necessary to 
present objectives nor do they deal intensively with the 
sects which may be considered minor. 


Findings 

By the end of the seventeenth century, in addition to 
those which have survived as familiar denominations, 
twenty-two distinct sects which are not so familiar had 
developed. Eight others which possibly existed as sects 
were mentioned in the literature of the time along with at 
least a dozen others which probably did not actually exist 
as sects in England. While they were not strictly Christian 
sects the Levellers and the Deists were active in the pe- 
riod. In addition, three parties had developed within An- 
glicanism and the Non-Jurors had withdrawn. 

Before the time of Elizabeth only one actual separa- 
tion, the Anglican, had occurred. The Anabaptists, how- 
ever, had been imported from the continent. During the 
reign of Elizabeth five sects were added while four more 
developed during the reigns of the first two Stuarts. The 
period of the Civil Wars and Interregnum produced at least 
as many as twenty-four sects. Four more were added be- 
tween the Restoration and the end of the period. 

The causes of the development of heterogeneity in 
English Christianity appear to have been highly complex 
and the greater heterogeneity there to have arisen from 
the peculiar combination of causal factors. Among the 
recognizable factors, in addition to the original separation 
from Rome, are the following: (1) the circulation of the 
Scriptures in the vernacular, (2) intense individual study 
of the precise meaning of words, phrases, and chapters of 
the Testaments, (3) the continental Reformation, (4) pe- 
riodic changes in the state religion, (5) periodic changes 
in the state’s attitude toward uniformity, and (6) ineffec- 
tive enforcement of legislation. Other factors such as 
industrial and commercial concerns and poverty, Renais- 
sance rationalism, the effect of dynamic personalities, 
while of major importance, have been considered to be 
subjects for other studies at least as regards their details. 

Because English Christians were influenced unequally 
by these factors diversity resulted. As each new position 
was developed and advocated it attracted to itself a fol- 
lowing. Since many of the doctrines and practices which 
arose were diametrically opposed to each other, they 
separated those advocating them. Thus distinct sects 
were formed and Christianity in England took on a het- 
erogeneous character. Yet in spite of this heteroge- 
neity, Anglicans and free churchmen hold much in com- 
mon. Considerable unity exists with regard to Biblical 
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and liturgical language, hymnody, and the concept of the 
Christian ethic. 394 pages. $5.05. Mic 57-4147 


FORT PITT, 1758-1772 
(Publication No. 22,849) 


John Wilson Huston, Ph.D. 
University of Pittsburgh, 1957 


Fort Pitt was the military installation built by the 
British at the confluence of the Allegheny, Monongahela, 
and Ohio Rivers. This fort was constructed by the British 
commencing in 1759 and was maintained by them until 1772. 

The year 1754 witnessed the beginning of the struggle 
for this area when the British erected a trading post called 
Fort Prince George at the confluence of the rivers. On 
April 17, 1754, the French, who had established forts in 
the Lake Erie area, forced the handful of British at Fort 
Prince George to surrender. The French then built Fort 
Duquesne upon the foundation of this British trading post. 
For four years, in spite of the efforts of General Braddock, 
and others to dislodge them, the French remained masters 
of this area. An expedition under General John Forbes 
forced the French evacuation of Fort Duquesne in Novem- 
ber, 1758, but only after the French had destroyed Fort 
Duquesne. : 

The main thread of this study commences at this point. 
Lacking definite instructions from home, the British re- 
tained only a token force at the ruins of Fort Duquesne 
after its capture. These troops commenced the construc- 
tion of a temporary fort which housed the garrison until 
construction was commenced on Fort Pitt, September 3, 
1759. 

No terminal date for construction can be determined 
for Fort Pitt, and construction as well as needed repairs 
continued throughout the years. In 1762 and 1763 devastat- 
ing floods inundated the fort and destroyed the surrounding 
town. The most serious threat to the fort was the Indian 
attack made against it during 1763 which was finally de- 
feated when a relief expedition from the east defeated the 
Indians at the Battle of Bushy Run, August, 1763. 

During the Indian attack of 1763 it became necessary 
for all the civilians within the area to seek refuge within 
the fort, and the surrounding town of Pittsburgh was de- 
stroyed to prevent the Indians from taking refuge there 
while attacking the fort. Following the attack of 1763 it 
was necessary to repair the fort and also to rebuild the 
destroyed town. Both of these accomplishments are cov- 
ered in detail in this study. 

As to the town, this study has emphasized the growth 
of this community including its origins, extent, social, 
economic, and cultural life, and relation to the military 
garrison. 

In the period following 1763, retrenchment was apparent 
in all of British North America, and economy was the 
watchword at Fort Pitt. In the period after 1763, Fort Pitt 
was no longer the furthest frontier outpost but was a way- 
station enroute to British installations and the Indian trade 
on the Ohio and Mississippi Rivers. Pittsburgh and Fort 
Pitt witnessed continual traffic in goods, and traders 
headed both to and from the newly-opened frontier areas. 

This study details the actual construction of the fort 


| cal limits of Pittsburgh. 





including the problems involved in military construction 
and the relation of the fort to the present limits of the city 
of Pittsburgh. 

Over the protests of the local populace this fort was 
abandoned by the British in November 1772 after fourteen 
years of British reign over the headwaters of the Ohio. 

The bulk of the source material for this study has been 
drawn from the papers and correspondence of the British 
officers and men serving at this installation in North 
America. A glossary of terms is included along with ten 
maps which indicate the location and nature of Fort Du- 
quesne, Fort Pitt, and their relation to the present physi- 
336 pages. $4.30. Mic 57-4148 


HISTORY OF THE MILITARY DEPARTMENT OF 
THE NORTHWEST, 1862-1865 


(Publication No. 23,340) 


Robert Huhn Jones, Ph.D. 
University of Dlinois, 1957 


The military Department of the Northwest, including 
Wisconsin, Iowa, Minnesota, and Dakota Territory, was 
created on September 6, 1862, following the Sioux outbreak 
of that year. The basic reason for the war was the rapid 
settlement of the area. The Indians struck the frontier at 
a propitious time, after the garrisons of regulars were 
withdrawn, and were only partially replaced by untrained 
volunteers. The seriousness of the situation in Minnesota 
brought near panic to other areas of the frontier, and the 
magnitude of the trouble prompted the War Department’s 
action. 

Before Maj. Gen. John Pope, recently defeated at sec- | 
ond Bull Run, could arrive at St. Paul on September 16, 
militia Col. Henry Hastings Sibley led volunteers muster- 
ing at Fort Snelling into the field. Pope was unsuccessful 
in getting more men into the battle area from other parts 
of the department. He had little more luck in requisition- 
ing quartermaster, commissary, and transportation sup- 
plies, since the War Department was reserving its stocks 
for use by the troops operating against the Confederacy. 
However, on September 23, 1862, Sibley defeated the Sioux 
at Wood Lake, Minnesota, and secured the surrender of 
many more, being promoted brigadier general for his ac- 
tion. That winter over 400 Indians were tried by a mili- 
tary commission for war crimes, and Lincoln commuted 
the death penalty in 264 of 303 cases. The proceedings of 
the commission were questionable in nature, but its un- 
certain legality went unchallenged. 

Also during the winter the department dealt with riots 
in Wisconsin over the enrollment for the draft, and pre- 
pared for an early campaign against the remainder of the 
Sioux. After a late start, Sibley moved into Dakota Terri- 
tory by way of Fort Abercrombie, and Brig. Gen. Alfred 
Sully marched up the Missouri from Sioux City. Poor timing 
caused the pincer movement to fail, but Sibley drove many 
Sioux across the Missouri and destroyed much of their prop- 
erty. Sully, amonth later, found the Sioux that had returned 
to the area and scattered them. Again, in 1864, it was neces- 
sary for the department tosend an expedition into the field, 
and Sully caught the Sioux between the Yellowstone and the 
Missouri rivers, again destroying much property. 
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The department handled many problems connected with 
the Indian situation, among which were supply and encour- 
agement of the Indians by Canadian traders and other 
traders as well; the escort of wagon trains westward to- 
ward the newly discovered gold fields in Idaho and Montana 
Territories; and the question of what to do with the Sioux 
who quit the war. This led Pope to propose a radical solu- 
tion to the Indian enigma that included their removal be- 
hind the frontier, and the enforcement of strict trade regu- 
lations. Civil rights were ever-present on the depart- 
ment’s agenda; wherever local authorities could handle 
local problems, as draft enforcement, guerrillas, and the 
like, Pope refused to intervene. 

The department was frequently inspected to ascertain 
the number of troops stationed there, and, indeed, the re- 
tention of an adequate force became a major problem. On 
February 1, 1865, Pope was promoted to command the 
newly created military Division of the Missouri, of which 
the department became a subordinate unit. 

279 pages. $3.60. Mic 57-4149 


THE LIFE OF HENRY HASTINGS SIBLEY 
(Publication No. 22,370) 


Erling Theodore Jorstad, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Paul F, Sharp 


This study is a biography of a frontier leader. It at- 
tempts to narrate and assess the impact of the contribu- 
tions of Henry Hastings Sibley (1811-1891) on the develop- 
ment of the Upper Mississippi Valley into the organized 
political state of Minnesota. The major problem centers 
around explaining why Sibley assumed the role of leader, 
and what the results of his leadership were. 

The information for this study was found in the personal 
letters and papers of nineteenth century Minnesotans, in the 
contemporary newspapers, in the pertinent public and gov- 
ernment documents, and in the relevant secondary books, 
articles and pamphlets dealing with the history of the Upper 
Mississippi Valley, of Minnesota, of Sibley and of the per- 
sonalities with whom he associated. 

The findings reveal that Sibley became a leader for 
two reasons. His own personal interests in the fur trade, 
in banks, in public lands, in the Indian trade and in politics 
would be strengthened if he himself assumed public leader- 
ship. And he understood the need for creating an orderly, 
law-abiding political and economic community, and be- 
lieved himself capable of furnishing the leadership. Thus, 
he was motivated both by a sense of noblesse oblige and by 
self-interest. 

The results of his leadership are seen in his attempts 
to solve the three major problems facing Minnesotans 
' during the formative years of 1834-1865: the critical prob- 
lem of Indian relations; the establishment of American law 
on an unpopulated edge of settlement; and the founding and 
development of an orderly, profitable system of business 
operations, especially regarding the fur trade, railroads, 
public lands and finance. 

Sibley attempted to solve the many problems of Indian- 
white relations. Through his business in the fur trade and 








as Territorial Delegate and Governor, he searched for 
peaceful solutions to the problems of inter-tribal wars, of 
the American demand for Indian lands, and for the pro- 
hibition of liquor to the tribesmen. Later he turned to a 
policy of military force to solve by warfare the Indian 
questions he had failed to resolve by peaceful means. In 


economic affairs, he used the fur trade to build an orderly 


system of business operations. From the trade he branched 
into wholesale merchandising, banking, transportation and 
bridge companies. As Delegate he proposed and directed 
the purchase of 23,750,000 acres of Minnesota Sioux land. 
As Delegate and Governar he obtained several land grants 
from Congress. In finance he successfully led a drive to 
place a conservative banking law into the state’s first con- 
stitution, and he later became a director of St. Paul’s most 
heavily-endowed bank. 

The study attempts to analyze sibley’s victories, de- 
feats and mistakes. Sibley emerges as the exemplar of 
the Upper Mississippi Valley frontiersman because his 
interests so often were those of his region. He took com- 
mand when the settlers needed a leader with energy, imagi- 
nation and a knowledge of law and government. He willingly 
sought the responsibilities of high public office. He con- 
sciously molded public opinion beyond the daily problems 
of frontier living to membership in the federal union. 
Thus, his major contribution was his vision and leadership 
in creating out of a wilderness a new community and a new 
state. In turn, his career offers several valuable insights 
into the problems and developments facing American 
frontiersmen during the mid-nineteenth century as they 
built their political and economic communities. 

393 pages. $5.05. Mic 57-4150 
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(Publication No. 23,042) 


Frank Butler Josserand, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor R, John Rath 


This is a study of the writings and life of the nineteenth- 
century German composer, Richard Wagner, with refer- 
ence to his attitudes and philosophy as they pertained to 
the concepts of cultural and political nationalism. Ina 
primarily biographical framework Wagner is presented 
principally through his own writings--letters, pamphlets, 
articles and artistic treatises. The goal has been to pre- 
sent Wagner’s relationship to the ideological movements 
of his day, to his fellow Germans, to the German state as 
it evolved during his lifetime, and to the neighboring na- 
tions of Europe, particularly France, England and Italy. 

The basic approach to the idea of cultural nationalism 
was for Wagner one of implicit confidence in the ability of 
the German folk to reveal its inherent superiority over 
other peoples once it had been freed from the shackles of 
modern civilization--materialism, Judaism, fragmenta- 
tion of art, debasement of cultural values, and the funda- 
mental antagonism between folk and state which had been 
brought about by the preference of Germany’s rulers for 
foreign music and drama. Wagner deemed it his mission 
to revitalize German art by purging it of unhealthy foreign 
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domination and then reunifying its several aspects--sym- 
phony, ballet, drama, song, etc.--into the combined work 
of art (Gesamtkunstwerk) as represented in the dramas of 
ancient Greece and in his own music dramas, particularly 
the Ring des Nibelungen. In pursuit of that idealistic goal 
he constructed his festival theater at Bayreuth and tried 
to make it the cultural center of the German Empire. He 
was eventually forced to the conclusion that the German 
nation had little if any desire to accept his theories or his 
program for the rejuvenation of German art. 

The standard published materials have been utilized, 
including the Gesammelte Schriften und Dichtungen, Rich- 
ard Wagner’s Prose Works, the Briefwechsel between 
Wagner and King Ludwig II of Bavaria, and other letters; 
various numbers of the Bayreuther Blatter; editions of 
Wagner’s fragmentary and posthumous publications; and 
pertinent contemporary sources and secondary works, in- 
cluding Ernest Newman’s The Life of Richard Wagner. 

To the author’s best knowledge this is the first study of 
Wagner’s political and cultural thought on nationalism as 
presented from an essentially historical standpoint. Al- 
though biographical in treatment in should not be consid- 
ered as a true biography; many incidents in Wagner’s life 
have been abbreviated or even omitted where they were 
judged irrelevant to the central theme of nationalism. The 
period covered is limited to Wagner’s own lifetime. For 
that reason only passing reference has been made to his 
influence on later German political or cultural thought. 

399 pages. $5.10. Mic 57-4151 
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SOCIALISM IN BELGIUM 


(Publication No. 23,203) 


Allan Hammond Kittell, Ph.D. 
Stanford University, 1957 


This dissertation studies the early evolution of social- 
ism in Belgium and its relation to other contemporary de- 
velopments. Its principal focus is on the activities, ideas 
and organizations of practicing socialists, rather than on 
theoretical pronouncements, since these practical affairs 
were a major force in the formulation of subsequent theory. 

Belgium provided a significant terrain for the growth 
of socialism by virtue of the existence there of a rationalist 
burial society movement which grouped the militant repub- 
licans, socialists and radicals during the entire period 
under purview (1848-1884). Shortly after 1848 certain 
French political exiles, bourgeois extremists, working- 
class republicans and members of socialist codperative 
societies in Brussels formed an organization, L’ Affranchis- 
sement, for the ostensible purpose of facilitating anti- 
clerical burials. It had as a larger purpose the dissemi- 
nation of rationalist and republican ideas. In 1857 the so- 
ciety split. While the rump remained primarily revolu- 
tionary republican, a number of skilled craft workers 
formed a new organization, Les Solidaires, dedicated to 
the spread of revolutionary rationalist ideas and to the 
foundation of various types of labor organizations in prep- 
aration for a social revolution. 

Les Solidaires evolved a special doctrine which had 

















definite apocalyptic overtones. They conceived that prog- 
ress in understanding the rational, natural laws which 
governed human society would inevitably lead to the aboli- 
tion of the exploitation of man by man, to government by 
scientific law rather than by men and to the establishment 
of a regime under which each would receive according to 
his needs and give according to his abilities. Resistance 
to this progress would only make the eventual denouement 
more violent. 

In 1861 a purely political society emerged from Les 
Solidaires which later became the moving force in the 
First International in Belgium. As the rationalist- 
Internationalist movement spread, it remained confined 
largely to French rather than to Flemish speaking areas. 
In 1868-70 the bloody repression of a series of large-scale 
strikes in the Belgian industrial basins inflated the Belgian 
International beyond the fondest hopes of its early leaders. 
These events plus the appearance of the Commune of Paris 
convinced the rationalists that the apocalyptic denouement 
was at hand. 

Actually, they had the opposite effect. The bloody sup- 
pression of the Commune caused the Internationalists to 
question their faith in the automatic character of the apoc- 
alypse; the prosperity of 1870-73 focused their attentions 
on trade unionist rather than socialist demands; the de- 
pression of 1873-76 forced the workers to abandon Inter- 
nationalist organizations and the adoption of anti-authori- 
tarian principles during the Marx-Bakunin quarrel allowed 
the Belgian International to disintegrate into a series of 
uncoordinated local movements. 

As the International collapsed, its leaders turned to- 
ward the rationalist side of the movement. Soon Belgium 
was covered with a network of rationalist societies fed- 
erated locally, nationally and, in 1880, internationally. 

The socialist-rationalists continued their faith in educa- 
tion and science and, since Belgium did not have universal 
suffrage, they refused to form a political party to battle 
for control of the state. Meanwhile, Marxists gained con- 
trol of the Flemish labor movement and formed a Flemish 
Socialist Workers’ Party. A group of young Brussels In- 
ternationalists also formed a society, the Chambre du 
Travail, devoted to political action. This organization was 
at first a tacit appendage of the Brussels International but, 
as the rationalists continued to curtail its activities, even- 
tually broke away, joined the Flemings in founding a Bel- 
gian Socialist Party. 

By 1884 the success of this party convinced even the 
rationalists of the necessity for political participation and 
in that year the modern Belgian Labor Party was organ- 
ized uniting trade unionists, socialists and rationalists on 
a revisionist political platform. 

545 pages. $6.95. Mic 57-4152 
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The dissertation describes the introduction of a Prot- 
estant church order in Finland from about 1520 to 1539. 
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A brief review of the literature on the subject is followed 
by a survey of medieval political and geographical condi- 
tions. An examination of the medieval church in the Fin- 
nish diocese of Abo shows that it brought many cultural 
benefits to the country and was relatively free of the abuses 
that aroused popular dissatisfaction elsewhere. 

The political conditions producing an ecclesiastical re- 
form arose during the war by which Gustav Vasa freed the 


Swedish-Finnish realm from Danish suzerainty (1521-1523). 


Desiring to draw upon church wealth in order to repay his 
war debts, King Gustav found a rationalization for his pol- 
icy in Protestantism. Some aspects of the royal effort to 
gain control of ecclesiastical resources are illustrated in 
Gustav’s relationship to Erik Svensson, bishop-elect of 
Abo (1523-1527). 

The first direct link between the continental reformers 
and the Finnish church came through the canon Peter 
Sarkilax, who had studied in Germany (perhaps at Witten- 
berg) and returned about 1524 to preach reformist and 
evangelical doctrines at Abo. Important influences reached 
the south coast of Finland by commercial contacts with the 
Estonian and Livonian towns where Lutheranism was early 
established. 

In 1527 the Diet of Vasterds placed the personnel and 
wealth of the Swedish church under royal control and in- 
directly gave approval to Lutheran doctrines and practices. 
In Finland Erik Svensson was replaced by Martin Skytte, a 
former Dominican friar who became bishop of Abo in 1528. 
In the following decade a number of reforms were intro- 
duced, including the use of the New Testament in Swedish, 
a strong emphasis on preaching from the Scriptures, and 
revisions in the liturgy. The year 1537 appears to have 
been especially important as a time of change in the cultus 
of the Finnish church. There is little evidence of clerical 
or popular resistance to these innovations. Since the Fin- 
nish speaking majority could not use the religious litera- 
ture in Swedish, attempts were made to provide liturgical 
and instructional material in the hitherto unwritten Fin- 
nish, but little progress was made before 1539. 

In the years 1527-1539 the Finnish church, like the 
Swedish, suffered from the royal economic demands. The 
bishop, the cathedral chapter, and the clergy at large were 
obliged to accept contracts whereby they surrendered 
much of their incomes to the king. Gustav Vasa confis- 
cated some of the church lands as well as bells and altar 
silver on several occasions. A few estates were lost to 
the nobility, who in 1527 were permitted to recover certain 
lands previously held by their ancestors. 

Between 1527 and 1539 significant changes took place 
in the status of the Finnish clergy. Clerical celibacy was 
relaxed. The king increased his control over the appoint- 
ment of canons and priests. In some cases he replaced 
Catholic churchmen with others more sympathetic to the 
Reformation. Although Gustav’s policies were generally 
harmful to education in the realm, it appears that several 
Finnish schools improved at this time. Bishop Martin 
aided the evangelical cause by financing the studies of a 
number of able young Finns at Wittenberg. 

The Diet of Vasterds and the king’s policies dealt a 
mortal blow to monasticism. By 1539 all the mendicant 
houses in Finland had been virtually dissolved. The Bir- 
gittine convent at Nadendal managed to survive the first 
phases of the Reformation, although it was subjected to 
serious land losses by the king and the nobility. 

The dissertation is concluded with a brief account of 





the Reformation after 1539, with special attention to the 
literary work of Michael Agricola. 
445 pages. $5.70. Mic 57-4153 


BERNARD DE FONTENELLE: THE IDEA OF 
SCIENCE IN EIGHTEENTH CENTURY FRANCE 


(Publication No. 23,138) 


Leonard Mendes Marsak, Ph.D. 
Cornell University, 1957 


The purpose of this dissertation is two-fold: to help 
correct the too facile characterization of Fontenelle as a 
popularizer of science, and the characterization of French 
science as Cartesian in his time. The term popularizer 
has been applied to Fontenelle not only to describe an ac- 
tivity, but to evaluate a man who has been considered by 
many to be a “bel-esprit”, equipped to do little but banter 
about science. However, in his role as secretary of the 


- Académie des Sciences, Fontenelle expressed a view of 


science that some of his biographers have considered pro- 
found and original. What remains at issue is the character 
of the science for which he was spokesman. 

Fontenelle declared himself in favor of the Cartesian 
cosmology very early in his career, and he defended the 
“tourbillons” against Newtonian attraction at the close of 
it. It is on the basis of this evidence that the majority of 
his biographers have construed him to be a Cartesian. 
What is more important than his cosmology, however, is 
his understanding of the meaning and method of science. 
His thinking on this subject, and the extent to which it was 
an accurate reflection of French scientific opinion, should 
help to clarify both his philosophy and the essential char- 
acter of science in his time. 

Although Fontenelle believed that the physical sciences 
needed to be expressed in mathematical terms, he did not 
subscribe to the Cartesian formula of mathematics as 
methodology. Furthermore, he viewed Descartes’ meta- 
physics with suspicion. The attitude that he shared with 
the majority of his contemporaries was that the “mechani- 


cal philosophy” was more positivist than pious, that its 


activities began with the observation of things as they are, 
and not with the clear and distinct idea. Moreover, he 
gives evidence of abandoning the mechanical philosophy 
for a vitalist outlook within the biological sciences. 

Viewing science as experimental and probablist in 
character, Fontenelle never sought more than a limited 
certainty from it, which is contrary to the goal of Car- 
tesian methodology. He believed that the discovery of its 
proper methodology is the greatest achievement of science 
and its most useful feature, for the method may be counted 
on to effect improvement in man’s intellect and to be of 
value when used outside of science. This belief made it 
possible for him to formulate an idea of progress. 

Man’s progress is seen to consist in the long, slow de- 
velopment by which his mind is freed from ignorance and 
superstition. Whatever differences there are between 
peoples spring primarily from historical accident and so- 
cial circumstance. Fontenelle revealed himself as a keen 
historian and a comparative anthropologist of note. Com- 
bining the two kinds of insight, he was able to see that 
knowledge and society are functions of each other, always 
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taking into account the human passions that work to create 
and destroy these two human achievements. 

Fontenelle was more than a popularizer; he was a 
philosopher of science who spoke for his age and preached 
to it about the values of the “new philosophy”. Although 
he sensed the tremendous possibilities of science, he was 
also aware of its limitations. Being closer to its source, 
and having profited by a humanist education, he perceived 
with much greater ease than we do that science was the 
“new humanism”, a distinctly different mode of thought, 
but only the latest that hoped to define man’s relationship 
with the universe, with himself and with society. 

236 pages. $3.05. Mic 57-4154 
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New York University, 1954 


Adviser: Dr, Feliks Gross 


When Yugoslavia was founded in 1919 two conflicting 
constitutional conceptions were presented. 

The Constituent Assembly was presented with federalist 
and centralist proposals, many of which provided for eco- 
nomic representation. 

Because the Croatian Peasant Party, led by Stjepan 
Radié, refused to recognize the Assembly, Premier Pasi¢c 
was able to pass on June 28, 1921 his centralist constitu- 
tion. PaSic made concessions toward decentralization and 
added a section on economic and social rights. 

The 1923 election gave the Croats the balance of power 
in the Assembly. Since they refused to take their seats, 
PaSié was able to continue as Premier with the support of 
the Independent Democrats of Svetozar Pribicevié. In 
March 1924 the opposition (Democratic, Slovene People’s 
- and Moslem parties) reached an agreement with the Croats. 
A cabinet, headed by Ljuba Davidovi¢ of the Democrats, 
was formed with immediately granted self-government to 
Croatia. This cabinet did not remain in power beyond Oc- 
tober. Anew one was formed by Pasic¢ and revoked the 
decree on self-government. 

After the 1925 elections PaSi¢ was able to reach an 
agreement with Radi¢ which granted the Croats partial ad- 
ministrative autonomy. Within six months Radi¢ was at- 
tacking this government. An uneasy alliance lasted until 
_ April 1926 when a government led by Nikola Uzunovi¢ was 
formed with the Croats without Radié. 

After the 1927 election Radi¢ and Pribitevic formed the 
Peasant-Democratic Coalition and were joined by Davidovic. 
When Radié began calling for a General as Premier, the 
Democrats left the Coalition: In June 1928 Radi¢ and four 
other deputies were shot in the Assembly; in August Radi¢é 
died, . 
On January 6, 1929 King Alexander established a dic- 
tatorship having been unable to reach a compromise with 
the new head of the Croats, Vladko Macek. This dictator- 
ship was opposed by all the Yugoslav parties. In 193la 
new constitution was decreed which reorganized the country 
on semi-federalist lines but continued centralist control. 





An assembly and Senate were established but all political 
power remained with the king. 

In October 1934 the king was assassinated in France. 
There is evidence that he planned to return to democratic 
methods. | 

The dictatorship continued under Regent Prince Paul, 
however political life again began to stir. The Slovenes 
and Moslems entered the government after the 1935 elec- 
tions. The other parties remained in the opposition and 
continued to demand a return to democracy and decentrali- 
zation of the state. 

After the 1938 election, efforts were made to reach an 
agreement with the Croats. This was attained in August 
1939 when Croatia was granted federalist status. Macek 
entered the government and plans were proposed for a 
federalist reorganization of the state. 

During the war both Communist and government forces 
supported the federal idea. The Communist ideas of self- 
determination go back to 1923 but shifted with the dictates 
of the Communist International. 

The constitution of 1946 established Yugoslavia as a 
federal state. Control of the administration remains with 
the Communist Party and the state apparatus is centralized. 

In 1953 the constitution was reorganized. Nationality 
representation was deemphasized and economic represen- 
tation was provided parallel to ideas contained in many of 
the 1921 draft proposals. 

The evidence shows that the Serbs were willing to com- 
promise with the Croats in the administration of the state 
but were unable to do so because the Croats were uncer- 
tain of their aims and were unable to assume a sense of 
responsibility and compromise. 

209 pages. $2.75. Mic 57-4155 
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Poor Richard’s Almanack--which includes The Way to 
Wealth as Poor Richard’s “Preface” for 1758--stands with 
the Autobiography as a work of primary importance in the 
Franklin canon. This dissertation is essentially concerned 
with an examination of the sources of the sayings of Poor 
Richard which Franklin entered in the Almanack from 1733 
to 1758; secondary emphasis is placed upon the identifica- 
tion and analysis of miscellaneous poetry at the heads of 
the months. An exact knowledge of Poor Richard’s sources 
is obviously essential to any discussion of Franklin as a 
stylist of the proverb and the maxim, and it is also of value 
for the light it casts on the nature of Franklin’s literary 
interests. 

Franklin drew upon two major types of sources while 
writing the sayings of Poor Richard: these were miscel- 
laneous collections of proverbs and miscellaneous original 
and derived collections of literary aphorisms. Most of 
Franklin’s sources, hitherto unidentified, are ascertained 
in this study. The overlapping content of several of these 
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sources poses difficult problems in correct attribution. 
The two principal collections of proverbs used by Franklin 
were James Howell’s Lexicon Tetraglotton (1659) and 
Thomas Fuller’s Gnomologia a (1732). The principal sources 
of aphorisms were Thomas Fuller’s Introductio ad Pruden- 
tiam (1727), Lord Halifax’s Thoughts and Reflections 
(1750), Samuel Richardson’s “Moral and Instructive Senti- 
ments” appended to Clarissa (1750-51), Francis Quarles 
Enchiridion (1641) and Charles Palmer’s A Collection of 
Select Aphorisms and Maxims (1748). Franklin’s revisions 
of aphorisms--which predominate in the latter years of 

the Almanack--are in general superior to his revisions of 
proverbs. 

Franklin also drew upon two collections of English 
epigrams, both for sayings and for incidental poems at the 
heads of the months. These collections are Wits Recrea- 
tion (1654) by John Mennes and William Smith and an anon- 
ymous A Collection of Epigrams (1735-37). Other sources 
of the poetry include such works as Gay’s Fables, Young’s 
Universal Passion, Pope’s Essay on Man and Savage’s 
Public Spirit. The original element in Richard’s poetry is 
not nearly so extensive or varied as it is in the sayings. 

Franklin’s famous The Way to Wealth is a special se- 
lection of some one hundred economic and prudential say- 
ings woven together as “Father Abraham’s” address to an 
assembled multitude. In writing this piece Franklin re- 
revised many of the sayings he had earlier entered in the 
body of the Almanack, and he also used several proverbial 
expressions in The Way to Wealth not to be found else- 
where in the Almanack. Franklin’s technique of giving 
many sayings a brief preface or a moral tag was used on 
a grand scale in The Way to Wealth as a means of knitting 
related sayings together. These prefaces and tags in 
themselves constitute several dozen “new” sayings. In 
addition to the much publicized business and prudential 
sayings, Poor Richard’s Almanack contains many more 
proverbs and aphorisms of a skeptical, philosophical, re- 
ligious, culinary and marital nature. 

Franklin revised borrowed sayings by compressing, 
clarifying and balancing the parts of the original; by adding 
short introductions and after-comments; and by utilizing 
such devices as personification and rhyme. He modernized 
the archaic and clumsy wording of printed English and 
translated foreign proverbs, and he gave many literary 
aphorisms an almost proverbial rewriting. Franklin has 
the honor of being America’s first and foremost proverb 
stylist. 

An alphabatized source-check list of the sayings com- 
prises the contents of Appendix I. This is the first such 
listing of its type, Richard’s sayings having hitherto ap- 
peared either without sources or else only at random in 
general collections of proverbs and maxims. Appendix II 
similarly identifies short poems in the Almanack--chiefly 
those at the heads of the months. Altogether about two- 
thirds of the sayings and about one-half of the poems are 
successfully attributed. The Bibliography is selected. 

407 pages. $5.20. Mic 57-4156 




























































































JONATHAN BOURNE, JR., PROGRESSIVE 
(Publication No. 20,201) 


Albert Heisey Pike, Jr., Ph.D. 
University of Oregon, 1957 


Earl Pomeroy 


Adviser: 


This thesis was first intended to be simply a political 
biography of Jonathan Bourne, Jr.. It soon became evi- 
dent that while there was no question but that Bourne was 
politically active among the progressives of 1900-1914, 
there was question of the degree and sincerity of his pro- 
gressivism. 

It is the contention of this thesis that Bourne was a 
Sincere progressive, albeit of a particular type, and that 
his political career and actions were guided by a consistent 
political philosophy. This philosophy, the belief in popular 
government, lay behind all that he did politically from 
about 1906 until his death in 1940. Bourne was convinced 
that popular government would provide the cure for all 
existing political, economic, and social ills. After his 
election to the United States Senate in 1907 Bourne held 
true to his belief in the efficacy of popular government and 
continued to urge the adoption of those measures that would 
put it into operation: direct election of senators, the initi- 
ative and referendum, the recall, presidential preference 
primaries, corrupt practices acts, and direct primaries. 
He also attacked those political and economic elements 
that he believed to be opposed to popular government: 
bureaucracy in government, unregulated large business 
corporations, and attempts by the executive branch to _ 
dominate the entire government. Bourne supported or at- 
tacked individual candidates for political office on the basis 
of whether they supported popular government. 

The thesis has been developed chronologically and the 
emphasis placed on Bourne’s political activities. Only 
those of his non-political activities, such as his interest 
in silver mines and mining, that bear on his political ac- 
tions are dealt with in any detail. Influenced by William S. 
U’Ren Bourne became interested in popular government 
around 1898. Elected to the United States Senate in 1907 
from Oregon Bourne, as a senator, was concerned pri- 
marily with advocating and promoting popular government 
measures. He attracted a good deal of attention, but little 
support, through his efforts to secure for Theodore Roose- 
velt a “second elective term.” Bourne’s most effective 
progressive activity consisted of his efforts to secure 
adoption of the various popular government measures 
throughout the United States. He made most of his few 
speeches on the floor of the Senate in support of some as- 
pect of popular government. Opposed to William Howard 
Taft prior to the Republican convention of 1908, Bourne 
accepted the action of the convention and campaigned for 
Taft in Oregon. In 1912 Bourne first supported Robert M. 
La Follette for the Republican nomination but switched to 
Theodore Roosevelt. After the renomination of Taft, 
Bourne personally supported Roosevelt but did not leave 
the Republican party to join the * Bull Moose” faction. In 
the same year he unsuccessfully tried twice for re-elec- 
tion to the United States Senate. Losing in the Republican 
primary, Bourne ran as an independent in the general 
election but failed again. 

After the election of 1912 Bourne turned his efforts to 
restoring unity among the Republicans and to defeating the 
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Democrats in the presidential elections of 1916 and 1920. 
To bring that about he helped organize the Republican Pub- 
licity Association in 1915 and served as its president until 
its demise in 1925. Although personally favoring candi- 
dates who supported popular government, he supported the 
convention nominees of the Republicans in 1916 and 1920. 
From 1925 until his death in 1940 he practically withdrew 
from politics except for occasional pronouncements op- 
posing what he considered to be the dangerous growth of 
presidential authority and of bureaucracy in government. 
267 pages. $3.45. Mic 57-4157 
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Kawakami Hajime was for twenty years an important 
figure in Japanese intellectual circles, a professor of eco- 
nomics at Kyoto University, then a Marxist, for a short 
time a member of the Communist Party, and at all times 
an assiduous writer, turning out some thirty-three books, 
seventeen translations, and hundreds of articles and mono- 
graphs. A number of his Marxist works are still consid- 
ered “indispensable for the mass movement” by Japanese 
communist authorities, and some of his other works are 
also still widely read. 

This thesis is primarily a study of Kawakami’s ideas. 
It begins with an estimate of his importanee, with some 
particular attention placed on the special esteem accorded 
the intellectual in Japanese society. The first chapter is 
a short biography. The second deals with his early writ- 
ings, particularly those things that reveal differences in 
Japanese and Western ways of thinking. These differences, 
in fact, form something of a recurring theme within the 
thesis. 

The third chapter is about Kawakami’s most outstand- 
ing book, Binbd monogatari (The Story of Poverty), which 
established his reputation through its wide popularity and 
which displays with special clarity one of his outstanding 
characteristics, his charitable sympathy toward the poor. 
The next chapter takes up what he had to say about the 
classical economists, whose theories occupy much space 
in his writings. The point is made that he was not inter- 
ested so much in the economics of these men -- or in fact 
any economics as such -- but in evaluating their theories 
in terms of the moral precept that man should be his 
brother’s keeper. 

The following chapter covers what he wrote as a Marx- 
ist, with particular attention to the distinctly un-Western, 
Japanese cast of his Marxism, and with an attempt to ac- 

' count for this characteristic and for why he was attracted 
to Marxism. 

The sixth chapter deals with one of Kawakami’s mono- 
graphs which, despite the fact that he was generally in- 
terested in the theories of Western writers rather than 
concrete problems, analyzes in Marxist terms Japan’s 
highly important population problem. The chapter also 
contains some general remarks on the postwar Japanese 
population situation. 








At the same time that he was a Marxist, Kawakami 
proclaimed religion to be true. The last chapter has to do 
with his efforts to reconcile these two and includes an at- 
tempt to explain how he could insist on the truth of both. 

169 pages. $2.25. Mic 57-4158 
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James Franklin Ragland, Ph.D. 
Stanford University, 1954 


“The only thing we have to fear is fear itself -- name- 
less, unreasoning, unjustified terror which paralyzes 
needed efforts to convert retreat into advance,” said a hat- 
less and coatless Franklin D. Roosevelt on the chilly 
March day of his Inauguration in 1933. Pragmatic, coura- 
geous, and confident, the new President was quick to note 
the depth of despair and the intensity of the resentment in 
the life-blood of the nation. 

Restless and mercurial in his thinking, he advocated 
bold and persistent experimentation. His advisers, aware 
that only a minority of the Supreme Court had upheld the 
constitutional doctrine on which they were relying, acted 
from necessity as well as conviction. 

Far from being rationally integrated, the public opinion 
to which Roosevelt appealed included dual, conflicting be- 
liefs. The public opinion of 1933 felt that sovereignty re- 
sided in the “general will” of the people; that the best 
government was the one that governed the least. Yet the 
development of industrialization and urbanization had in- 
stilled in this public opinion a nascent belief in the welfare 
state. 

A public of 135,000,000 could not formulate general 
policy; it could only accept or reject leadership. To 
Roosevelt fell the task of propounding and implementing 
the positive policy increasingly expected of the national 
government. Congress could legislate, the Senate could 
confirm, and the Supreme Court could dissent. But only 
the President could speak for the nation. It was Roose- 
velt’s belief that he both created public opinion and, in 
turn, was responsive to it. 

By the hectic days of the Age of Roosevelt both agri- 
culture and business had emerged from a simpler life to 
a place in the complex, corporate, mechanized economy. 
The President, realizing that the purchasing power of 
nearly half the population depended upon adequate prices 
for farm products, devoted three out of twenty major cam- 
paign speeches in 1932 to agriculture -- more than any 
other single topic. Prairies and plantations, as well as 
factories and financial marts, must flourish. 

The growth of the city had meant that the urban groups, 
holding the insurance policies, bonds, and mortgages were 
the great creditor class, while the farmers were the great 
debtor class. In securing the refinancing of farm mort- 
gages, as well as in reopening only sound banks and in re- 
ducing expenditures for veterans, the President depended 
heavily on popular support. 

Soon it became evident that there was an attempt being 
made to revitalize the long-dormant traditions of Progres- 
Sivism and the New Freedom. The public works program, 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





HISTORY 


2587 





the permissive inflation plan, the regulation and stimula- 
tion by the Federal government of private business, and 
the control of agriculture were all attempts to placate the 
anger against the political and monetary system. 

It was in relying upon the support of public opinion that 
Roosevelt predicated the acceptance of the National Indus- 
trial Recovery Act and the subsequent mobilization of in- 
dustry. But after the regulation of industry by industry 
itself had failed, the President and his advisers increas- 
ingly centered interest on the government and poor men. 

Roosevelt was not reluctant in saying that prosperity 
depended on the kind of distribution of income which would 
permit the sale of all the goods and services produced. If 
the income did not reach this level, it was felt that the gov- 
ernment should supply purchasing power to those unable to 
buy. And since labor unions seemed to provide the best 
guarantee that the income of industry would be more equit- 
ably distributed, they formed an indispensable part of the 
increased purchasing power beliefs of the President and 
his advisers. 

By 1936 it was becoming clear that the conflict between 
the political philosophy of organized business and the grow- 
ing demand for increased social control of the economic 
life of the nation was the most significant aspect of the po- 
litical picture in the Age of Roosevelt. 

The problems faced by the President in the exercise of 
his legal and extra-legal power were many and diverse. 
There was the chaos of the now-famous “One Hundred 
Days;” there was the controversy over the New Deal and 
the Supreme Court issue; there was the recrudesence of 
German military might under Adolph Hitler; there was 
global warfare of hitherto unknown proportions. 

Other than a pragmatic view, Roosevelt had no well- 
thought-out philosophy. Genial, charming, shrewd, and 
daring, he realized that the opportunity for control rested 
in the idea of created consent. The opportunity provided 
by a democratic government, the need of a President for 
popular support, and the reciprocal need of the public at 
large for a spokesman played directly into his hands, for 
here was a strong personality who thoroughly understood 
the resources of extra-constitutional authority and manipu- 
lated those powers. 

Always Roosevelt identified himself, his work, and his 
interests with the public. Until the war years, he evi- 
denced a simple amiability and a vibrant personality that 
made him the idol of the working newspaperman. These 
newspapermen, like the President, realized that the sound 
and fury of “freedom of the press,” as raised by Colonel 
Robert R. McCormick, publisher of the Chicago Tribune, 
was only a rallying cry and a shibboleth. 

But, regrettably for Roosevelt’s plans, contemporary 
newspapers were big business enterprises. When the 
President felt that “freedom of the press” veered from the 
traditional right appertaining to all citizens to a right ap- 
pertaining to the ownership of property, he turned more 
and more to the radio. With the chisel of a word-sculptor, 
the President helped the Average Citizen to feel that he 
was being adequately represented in Washington. Prob- 
lems became ‘our problems” and the proposed solution 
was the only answer because “you and I know” the facts. 

Public opinion in this study is used in the sense of the 
meaning advanced by Professor Leonard Doob of Yale 
University -- the opinion of any social group. This as- 
sumes that inward dynamics are as important as obvious 





manifestations. Quantitatively, the public opinion poll with 





its limitations is the most valid and reliable method so far 
developed to determine the status of public opinion. Quali- 
tatively, this analysis relies on sources ranging from 
newspaper opinion to biography. 

Self-contradictory and confused as they were, the trial- 
and-error tactics of Roosevelt seemingly were vindicated 
four times at the ballot box. What is important in deter- 
mining the merits of these tactics is what the creditor, 
the debtor, the jobless, the job-holder, the farmer, the 
mechanic -- in short, all of the myriad parts of modern 
America -- came to believe under the guidance of Franklin 
D. Roosevelt. 816 pages. $10.30. Mic 57-4159 
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Joseph Nasi was well known to the sixteenth-century 
world. As a court favorite of Sultan Selim I he wielded 
much power; from 1562 to 1570 he had a direct hand in 
most major decisions emanating from Constantinople. Be- 
cause of his prominence much was written about him, yet 
Nasi, the man, seems never to have been described ob- 
jectively. He has been construed as either a rogue or a 
Saint, a usurer or a philanthropist, a renegade or a zealot. 
In truth, Nasi was all of these characters and not only one. 
This study attempts to picture him as the sixteenth-century 
man he was. 

Little is known of his early life except that he was born 
in Portugal about 1520 and was baptized Joao Miquez. In 
1537 he was taken to Antwerp to live with his wealthy 
uncle, Diego Mendes. Early in the 1540’s Diego died, how- 
ever, and the young Joseph became the leader of his family. 
In 1546 his aunts, Beatrice and Brianda Mendes, fearing 
the inquisition, fled to Venice. They left Nasi behind with 
instructions to save their property from confiscation. In 
1550 he was again called upon, now by Beatrice alone, to 
transfer her goods to Constantinople. Nasi was quick to 
learn how to deal with the authorities. By bribing them 
with gifts and loans at no interest he was able to gain his 
objectives. 

In 1554 Nasi also moved to the Ottoman Empire. He 
was not in Constantinople very long when he adopted the 
Jewish religion and officially assumed the name of Joseph 
Nasi. In June he married his cousin, Reyna Mendes, and 
received a huge dowry from her. With gifts of wines, 
exotic foods and precious gems, Nasi soon ingratiated him- 
self with the dissipated Selim, the older son of Sultan 
Suleiman I. When civil war broke out in the Ottoman Em- 
pire in 1559, Nasi’s aid contributed to the ultimate victory 
of Selim. Thus, in 1562 he was made an Ottoman noble- 
man and rewarded with the wine monopoly in the Turkish 
Empire. In 1563 he received some land around Lake Ti- 
berias in Palestine; by 1566 he was created Duke of Naxos, 
to replace the deposed Giacomo IV Crispi. 

It seems that Selim could not do enough for his Jewish 
friend. In 1562 he urged the Duke of Ferrara to pay his 
debts to Nasi. From 1563 until 1568 he demanded that the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2588 


HISTORY 





French crown satisfy Nasi’s demands for payment of a loan 
made to Henry II in 1553. In 1569 he even ordered French 
ships in Alexandria seized and their cargoes confiscated 
as payment to Nasi. With Selim’s support Nasi also re- 
ceived lavish trade concessions in Poland and Wallachia. 
But all did not go well with Nasi, for his policies met 
the opposition of the grand-vizier, Muhammed Sokolli. 
When Nasi succeeded in persuading Selim that the Turks 
should attack Cyprus and perhaps install him as governor, 
Sokolli succeeded in persuading the sultan to withdraw his 
support from Nasi’s claims upon France. Besides, by 1570 
Nasi was suspected of treason because of his friendship 
with Philip II of Spain. Thus, Selim II became disenchanted 
with his friend, and Nasi’s position in the Ottoman court 
suddenly collapsed. Indeed, Nasi even considered leaving 
the Ottoman Empire and accepting Christianity once again. 
After Selim’s death in 1574 Nasi’s influence disappeared 
completely, and he spent the last few years of his life in 
relative obscurity. Only in Jewish circles did he command 
any of his old respect. He died in Constantinople on August 
2, 1579, and with his death, the legend of Nasi was born. 
186 pages. $2.45. Mic 57-4160 


THE LABOUR PARTY 
IN THE SECOND WORLD WAR 


(Publication No. 23,213) 


Irvin Melbourne Roth, Ph.D. 
Stanford University, 1957 


The British Labour party joined with the Conservative 
and Liberal parties to form a coalition which governed 
Britain, under the premiership of Winston Churchill, from 
May, 1940 until the end of the war with Germany. This 
dissertation is a study of the Labour party in that wartime 
coalition; it attempts to describe and evaluate the contri- 
butions made by the party to the British war effort. 

Early in the war leaders of the Labour party decided 
that the most important goal of the British labor movement 
was the defeat of Germany; while progress toward social- 
istic aims was proper and desirable, victory over the Nazis 
was essential and vital. Labour’s solution to the problems 
of the war was complete and compulsory government con- 
trol for production and distribution of war materiel. So- 
cialistic ideas could not be implemented to the degree de- 
sired by the party, for it was a partner in a government 
which resisted any but the most necessary and temporary 
controls. The coalition agreed that the paramount task was 
the winning of the war, and only those restrictions which 
contributed to the victory were put into force. Labour 
never actively campaigned for nationalization, but it ex- 
erted constant pressure for government control and plan- 
ning. 

While making contributions to the military victory, the. 
Labour party never lost sight of areas of equal importance 
if Britain was to win the peace as well as the war. La- 
bour’s efforts were concerned not only with the defeat of 
the Axis powers but with victory on the home front and a 
better postwar world. The party played an important part 
in the solution of such domestic problems as health, edu- 
cation, and social security. These issues were not com- 
pletely. solved during the war, but the coalition government, 





anxious to make a better Britain, issued plans, usually 
embodied in white papers, for the peacetime program in 
social welfare. The official policies, originated by minis- 
ters who were members of the three leading political 
parties, were supplemented by Labour party resolutions 
which usually were more radical than the government’s 
plans. These wartime schemes prepared the way for the 
social revolution of the postwar years. 

Besides the contributions to the war effort, the Labour 
party assisted in the planning of the peace. Labourites 
looked forward to a treaty which would not be vindictive, 
but which would give all nations the proper economic and 
political environment in which to develop their character- 
istics. From the first months of the war, the Labour party 
advocated an international organization to keep the peace, 
for it realized that to prevent war, there must be a reason- 
able degree of international economic and political equality. 
Labour wanted Germany to play its part in the new Europe; 
the movement never advocated revenge; it did, however, 
demand punishment for war criminals. 

The story of Labour from 1939 to 1945 shows how the 
party used its principles of planning and organization in 
the achievement of victory, and how, out of its wartime ex- 
periences, it developed a dynamic social program for the 
creation of a better postwar Britain. 
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ECONOMIC ASPECTS OF NEGRO COLONIZATION 
DURING THE CIVIL WAR 


(Publication No. 21,968) 


Tinsley Lee Spraggins, Ph.D. 
The American University, 1957 


Supervisor: Dr. Arthur A, Ekirch, Jr. 


This study is an attempt to obtain a more complete 
picture of a neglected phase of the history of the Negro 
colonization movement. In particular, it proposes to 
analyze the economic phases of the movement during the 
Civil War generation. For background, a review was made 
of the status of Negro colonization on the eve of the Civil 
War. Then, an examination was made of the works of 
Daniel Raymond, an early student of political economy; of 
the literary expressions of the colonizationists who were 
concerned primarily with promoting a program of eco- 
nomic expansion, herein referred to as practical-minded 
colonizationists; of the debates, reports, and laws of the 
Thirty-seventh Congress relating to the subject; and of 
the proposals and negotiations between the applicants and 
officials relative to the execution of the colonization laws. 

It was found that despite the fact that the movement had 
been under way for nearly fifty years, it had succeeded in 
settling only 4,541 free Negroes in Liberia. Still, the 
movement appeared to be a desirable procedure to the 
practical-minded colonizationists. These individuals con- 
ceived of Negro colonization as economically beneficial to 
their expansion program in addition to solving the race 
problem in the United States. To further these ends, they 
proceeded in the late 1850’s to advocate the colonization 
of Negroes in the American tropics, the region which they 
had long hoped to bring under their commercial influence, 
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and attempted to make Negro colonization a federal policy. 
In advancing the movement they maintained that coloniza- 
tion would permit the nation to get an economic and politi- 
cal foothold in the tropics. It also was felt that coloniza- 
tion would transport from the United States to the tropics 
Negro labor which would prove valuable to American busi- 
ness men with projects there. Moreover, if Negroes could 
be removed from the American labor market, it would en- 
hance the economic opportunities of white workers in the 
North and West. 

Their proposition was attractive to various sources, 
including the managers of the Republican party, and by 
July 17, 1862, the practical-minded colonizationists, with 
the active and sympathetic support of a few abolitionists, 
had colonization written into law for the contrabands and 
for the Negroes in Washington, D. C. In getting the laws 
passed they re-emphasized the economic considerations 
involved in Negro colonization in their debates and reports. 

As it worked out, the laws were virtually inoperative. 
The only Negroes who actually were colonized were the 
453 sent to Ile A’ Vache, 368 of whom were brought back to 
the United States, and nine from Washington who were 
colonized in Liberia. A number of business men with proj- 
ects in the tropics or who were thinking about venturing 
into some enterprise there, however, tried to have contra- 
bands colonized in the localities where they had an interest. 
An analysis of their proposals reveals that the applicants’ 
primary considerations were to secure workers to con- 
struct a highway across the Isthmus of Panama; to culti- 
vate semi-tropical products in certain localities in the 
West Indies. The proposals also show that some British 
planters and an ambitious Ecuadorian sought to take ad- 
vantage of the colonization laws. 

In view of the foregoing facts it seems fair to conclude 
that economic considerations were significant factors in 
the promotion of the colonization movement during the 
Civil War generation. This study, then, has been an at- 
tempt to add a new dimension to the history of the move- 
ment. Furthermore, new sources for the study of coloni- 
zation have been discovered in the course of this investiga- 
tion and there are implications in it that may be of use to 
other writers on the Negro question. 
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The dissertation examines those fears of Oriental 
peoples expressed in the United States between 1890 and 
1924 under the general heading of the “yellow peril.” Cen- 
tral to the yellow peril idea was the white American’s 
fear of change resulting from events in the Far East and 
from the relations between Oriental and Occidental nations. 

Sources for this study included books, newspapers and 
the magazines of more general circulation during the 
period. Since the yellow peril was examined as an Ameri- 
can idea, European sources were utilized only when they 





appeared in the American press. Books by English writers 
were used when they bore an American as well as a British 
imprint, or when they were frequently discussed by Ameri- 
can writers. German, French and Russian materials were 
similarly utilized only when they were translated for 
American readers or were extensively reviewed in the 
American press. 

The changes feared by the yellow perilist included a 
sense of menace at the possibility of large scale miscege- 
nation between Oriental and Occidental peoples and a be- 
lief that the Oriental’s rate of population increase was so 
great as to threaten the inundation of the white world by 
sheer weight of numbers. Economic dislocations were 
thought certain to follow the emigration of Japanese and 
Chinese to the United States as well as the industrializa- 
tion of the Far Eastern nations. In each case the yellow 
perilist argument assumed that the Oriental would em- 
brace change sufficient to increase his industrial produc- 
tivity, but would reject any change which would increase 
his consumption, Similarly, the Oriental immigrant was 
regarded as a cultural menace to the United States be- 
cause, while he would change sufficiently to move to the 
United States, his own culture was said to be so deeply 
bred into his being that he would never accept American 
ideals and institutions. Thus continued immigration of 
these unassimilable people threatened to Orientalize the 
United States. 

In the realm of world power politics it was feared that 
the rise of Oriental states would upset the power positions 
of the major Western nations. In the 1890s this apprehen- 
sion was directed primarily at China. For a brief period 
around the turn of the century the yellow perilists talked 
largely of the danger of Russian domination of China. 
From 1905 to 1915 the theme centered on the supposed 
menace of Sino-Japanese imperialism. It was this frame 
of reference which remained a significant part of Ameri- 
can thought during the balance of the 1920s, the 1930s and 
through the years of World War IL. 

510 pages. $6.50. Mic 57-4163 


THOMAS JEFFERSON RANDOLPH 
(Publication No. 22,910) 


Joseph Carroll Vance, Ph.D. 
University of Virginia, 1957 


Thomas Jefferson Randolph was born at “Monticello,” 
home of his maternal grandfather, on September 12, 1792. 
His mother was the well-educated and widely-travelled 
daughter of Thomas Jefferson. His father was the bril- 
liant but erratic Thomas Mann Randolph, a Jefferson lieu- 
tenant in Congress and, after Jefferson’s retirement, Gov- 
ernor of Virginia. 

The boy enjoyed a rugged, carefree life on the planta- 
tion; but this pleasant existence was interrupted when 
Jefferson determined, in 1808, that Randolph should at- 
tend a good school. After a period of intense preparation 
he was dispatched to Philadelphia, at the age of sixteen, 
to attend a series of lectures at the University of Pennsyl- 
vania. He remained only one term in Philadelphia, com- 
pleting his schooling by attending Girardin’s Academy in 
Richmond for a few months, where he studied Mathematics 
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and French. Later he was to blame his father for his 
“neglected” education. 

During the first part of the War of 1812 Randolph was 
tax collector for his district; then, when the British posed 
a threat to Richmond, he volunteered in William Wirt’s 
artillery company. It was not long before he tired of wait- 
ing for the British and returned to Albemarle, where he 
married Jane Hollis Nicholas, daughter of the Governor. 
This was an unusually happy union, which produced thirteen 
children. 

After his marriage Randolph assumed the management 
of Jefferson’s farms. His task was complicated by the 
Panic of 1819 and the ensuing agricultural depression. 
Other factors depleted Jefferson’s estate, and by his death 
he was in debt to the amount of approximately $60,000. 
Neither Jefferson’s plans for a lottery nor his friends’ ef- 
forts to help him through a subscription had materially 
aided his plight, and Randolph as sole executor was faced 
with the problem of liquidating an estate, the bulk of which 
was in depreciated land. The executor was aided by the 
proceeds of his editing of Jefferson’s papers in 1829, but 
a large deficit remained. This was assumed by Randolph 
and crippled his own finances for the remainder of his life. 

With his grandfather’s estate settled Randolph turned 
his attention to politics, and became important in the anti- 
Slavery and nullification fights in the Virginia Legislature. 
He termed himself an “abolitionist” and a Union man. Ob- 
viously these sentiments did not endear him to the more 
influential of his constituents, and Randolph was defeated 
in 1833. There followed a period of bitterness in which he 
seriously considered moving west. Nevertheless, within a 
few years he became reconciled to his neighbors, expended 
most of his energy on his plantation, served for thirty-five 
years on the Board of Visitors of the University of Virginia 
(the last seven of these as Rector), and even sat in the 
Legislature again. By the time of Lincoln’s election, he 
was in favor of both secession and slavery, having been 
especially antagonized by Harriet Beecher Stowe and the 
northern abolitionists. 

Although a colonel in the state militia, he was too old 
to take the field when Virginia was invaded, and had to 
content himself with growing food for the army and invest- 
ing all the money he could raise in Confederate bonds. 
After Appomattox he journeyed North to make his peace 
with President Johnson and the United States, and then 
undertook the task of restoring his farms and aiding in the 
re-establishment of local government in Albemarle. 

In 1875 he was injured in a carriage accident, and died 
at “Edgehill,” his home for seventy-five years. He was 
interred at the “Monticello” graveyard. 
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The purpose of this study is to illuminate the forma- 
tion of colonial policy in the seventeenth century through 
an examination of the relations of one particular colonial 
authority with the central organs of government. By trac- 
ing the affairs of the Lords Baltimore from 1630 to 1691 
it is hoped to elucidate the growth of English colonial 
policy in general and the attitude of the central govern- 
ment toward proprietary grants in particular. It is also 
intended that the study should provide a case history of 
the machinery of central government during the century 
which saw the passing of ultimate control from the monarch | 
to parliament. The internal history of Maryland has been 
discussed only insofar as necessary to explain the rela- 
tions between the proprietor and the home government. 

The development of colonial policy by the English gov- 
ernment during the seventeenth century was in the main 
unsystematic. The founding and governing of colonies 
were novelties and it was only natural that government 
policy should take shape slowly and in response to the 
issue of the moment rather than as long-range plans. As 
the century wore on aims and policies became more clearly 
defined. Consequently, colonial policy became more ef- 
fective but so long as the constitutional machinery of the 
kingdom itself was in continual, and occasionally violent 
flux, the relation of the central government to the colonies 
was necessarily ill-defined. 

The Maryland proprietor was a very powerful man. 
His jurisdiction was virtually absolute with the exception 
of a prohibition from promulgating laws contrary to Eng- 
land’s or repugnant to public policy. Quite obviously, 
when England began to tighten her colonial control there 
was a great amount of conflict over the interpretation of 
the rights of both proprietor and crown. When the de- 
nouement came, the crown prevailed, as in such a rela- 
tionship it had to do because of its superior authority. 

The proprietors control was whittled away severely as the 
English government began to develop a more powerful 
colonial policy. 

It is remarkable that the proprietors should have re- 
tained their province for any length of time. They were 
fortunate in that their patent was issued while colonial 
policy was comparatively embryonic. Because of this, 
their colony was fairly well established by the time plan- 
tation affairs became more prominent. Even at the time 
of the issuance of the Maryland patent, monopolies were 
under attack because of their abuse by favorites. It seems 
little short of miraculous that a patent, extensive as Bal- 
timore’s, should have been allowed to endure when par- 
liament gained the advantage after 1642. 

The Interregnum marked a slight but definite change 
in colonial policy. At that time, the government con- 
sciously began to develop responsibility for her far-flung 
dominions. It established a beginning, though in a limited 
degree, of establishing regulations by which colonies would 
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be dealt with by the home government. This tendency soon 
became apparent as regarded the Maryland proprietor. 
After the Restoration, the regulation of the colonies be- 
came even better defined. More and more the crown’s in- 
terference became evident. With the adoption of a more 
energetic pursuance of economic self-sufficiency, such a 
policy was hardly surprising. As stronger and more nu- 
merous committees to deal with colonial affairs were es- 
tablished, the proprietor found that his province was at- 





tracting more and more attention. When controversial 
problems presented themselves, the crown was not only 
better equipped to deal with them but more anxious to do 
so. As the central control became firmer and even better 
organized the Baltimores found that their own powers had 
diminished. It was the culmination of a long-growing colo- 
nial process, then, when in 1691, the control of Maryland 
was taken from the hands of the proprietor and placed di- 
rectly under the English government. 

315 pages. $4.05. Mic 57-4165 
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Rose Elizabeth Steidl, Ph.D. 
Cornell University, 1957 


The possibility of reducing work involved in family 
meal preparation and cleanup by having supplementary 
sinks at the range, mix, and refrigerator centers was de- 
termined from objective and subjective data in a laboratory 
study. Methods were developed to study characteristics 
and component parts of work. 

Practicality of number and location of supplementary 
sinks was learned by comparison of work in a one-sink 
kitchen to work in the same layout but with the addition of 
one, two, or three supplementary sinks. Only minimum 
facilities of cold water and drainage were duplicated. 

One cooperator repeated the work for one dinner menu 
in each of eight test arrangements. Memomotion movies 
and written records were made. The cooperator evaluated 
and compared test conditions through rating scales, rank- 
ings, and comments. Raters judged the use of the surface 
area at each center from photographs. 

The cooperator rated all kitchens with a supplementary 
sink easier to work in than those with none. She ranked 
trial conditions with three supplementary sinks as liked 
best. She liked the source of water at the range center for 
preparation, but during dishwashing disliked leaving the 
sink center to get soaking utensils. 

Number of center-uses and time for work were lower 
in trials with a supplementary sink than without one. Some 
center-uses were shifted from preparation to final cleanup 
when there were two or three supplementary sinks or one 
if it was a range supplementary sink. 

Fewer sink-range center trips were made in layouts 
with a range supplementary sink than in layouts without 
one, some sink-range trips were shifted from preparation 
to final cleanup, but many continued to be made because a 





complete cleanup job could not be done at the supplemen- 
tary sink. 

Both sink and range centers were generally in linkages 
of 3- and 4-center-uses. 

The sink center was used more often with use of the 
sink than without; centers with a supplementary sink were 
always used more often without a sink use than with one. 

Many center-uses were extremely short: about one- 
quarter in every trial were less than six seconds, and 
about half of these were only one second. Only one-quarter 
of the center-uses were one minute or longer. Center- 
uses for two minutes or more were only at the sink, range, 
and mix centers. 

Center-uses to continue work decreased for two jobs, 
dessert and gravy, and increased for cleanup when there 
were range or mix supplementary sinks. The number of 
“blocks” of work did not vary with trial conditions, but 
varied with the job. 

Work was classified into six categories called “phase 
of activity”: get out, prepare and serve, cleanup get ready, 
clean up, put away, and care of hands. “Prepare and 
serve” was most frequent and most time consuming; “clean 
up” ranked second. 

Shifting from one phase of activity to another was most 
common. More shifting was done at the sink center than at | 
other centers. There was one type of activity during a 
center-use for about half of the trips, with no variation due 
to trial. 

Changes in work from use of multiple water and drain- 
age facilities were more often to shift work from one part 
of the total job to another, or from one place to another, 
or the length of time for a center-use rather than to 
greatly reduce work. 

Work differences in layouts with a range supple- 
mentary sink compared to no supplementary sink were 
small, but consistently less work was done according to 
the measurements used. Some reductions occurred with 
a mix supplementary sink, but none with a refrigerator 
sink. 
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The labor press in the United States represents more 
than 18 million unionized workers. Many of these persons 
are located in crucially important segments of our econ- 
omy. Yet, little is known concerning the content of trade 
union publications--newspapers and magazines which gen- 
erally attempt to influence the attitudes and channel the 
opinions of the union member. 

This study is a content analysis of the publications of 
34 unions which were chosen randomly from a population 
of 163 U.S. international trade unions. The study has three 
purposes. | 

1. Describe in detail what the unionist finds in his 
labor paper: form of editorial material, subject of news, 
labor goals, participants in labor activities, methods for 
achieving goals, and themes. 

2. Determine from the content the primary function of 
the labor press. 

3. Investigate the relationship of differences in content 
being related to differences in union size, affiliation and 
power centralization. 

One hundred fifty-two issues of union papers, totaling 
6,152 stories, were coded for various attributes. The pub- 
lications were stratified according to union size (over 
500,000; 100,000 to 500,000; and under 100,000), affiliation 
(A.F.L.; C.LO.; Independent), and power centralization 
(high, medium, and low). A panel of six labor experts were 
used to rate the unions on power centralization. 

Results indicate that news stories about uhion affairs 
dominate labor press content. National and local news ap- 
pear equally. 

The rank and file unionist receives the most attention 
of any participant in the labor scene. Three other major 
actors include the employer, government, and union 
leaders. In the expression of labor goals, the drive toward 
a higher standard of living overshadows all other objec- 
tives. Total union goals, however, such as influencing 
Congress, expanding membership, and discrediting anti- 
labor opposition, exceed total worker-oriented goals. 

The labor press assumes a generally defensive attitude. 
Content seeks to justify labor and its objectives, rather 
than principally attack the opposition and its viewpoint. 
Goal failure is seldom mentioned in union publications, and 
success in all efforts is heavily stressed. Emphasis is 
placed on short-term goals. 

The most frequent theme in union paper content is the 
assertation that the union protects the interests of the 
worker. The notion that the worker can place his trust in 
the union also is much used. 
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The primary function of the labor press was found to 
be the promotion of policies of incumbent leadership. Sup- 
porting evidence included a dearth of critical comment 
aimed at labor leadership, overwhelming rebuttal of ma- 
terial critical of leadership, lack of membership discus- 
Sion in the papers, and leadership association with success 
and disassociation with failure. : 

Statistically significant differences were found among 
union publications according to size, affiliation, and power 
centralization. 

An increase in size or power centralization brings 
more national and less local news, more revealed goals, 
and more editorial material attacking the opposition. 

Content classified according to union affiliation indi- 
cates the unions which belonged to the A.F.L. before the 
merger of the two federations tend to be more conserva- 
tive and the C.1LO. unions tend to be more progressive. 

The labor press consistently deals in stereotypes. 
Management is pictured as a belligerant group which, for 
the most part, refuses to recognize that mutual gain could 
come from mutual trust; government at best is apathetic 
and at worst anti-labor; the rank and file member is a 
respectable person, the bedrock of U.S. economy, but 
powerless without the union’s strength; and the union 
leader is a folk-hero character, humble, but dedicated, in- 
telligent, and capable of matching management’s shrewd- 
ness. 151 pages. $2.00. Mic 57-4167 


THE CHEROKEE INDIAN NEWSPAPERS, 1828-1906: 
THE TRIBAL VOICE OF A PEOPLE IN TRANSITION 


(Publication No. 22,491) 


Cullen Joe Holland, Ph.D. 
University of Minnesota, 1956 


A singular experiment in tribal life of the American 
Indian appeared in 1828 when the Cherokee Indians began 
publishing a weekly newspaper at New Echota near the 
present city of Calhoun, Georgia. News, comment, and 
public notices appeared in the Cherokee Phoenix in both 
English and Cherokee. The editors, translators, and sev- 
eral printers were native Cherokees. The newspaper was 
authorized by the Cherokee Council to promote the prog- 
ress of the Indians toward civilization and to inform 
readers outside the Cherokee Nation about this advance- 
ment. Soon the Cherokee Phoenix became the principal 
medium by which the tribe voiced its opposition to federal 
and state efforts to remove the Indians to lands west of the 
Mississippi. It denounced the oppression of Georgia laws 
and the depredations of white persons and argued cogently 
for the observance of rights guaranteed by the United 
States in numerous treaties. These articles by Cherokee 
writers were reprinted in many other newspapers and aided 
in arousing a strong protest in the North and in Congress. 
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The withdrawal of support of white friends after 1832, the 
withholding of annuity payments, and the mounting en- 
croachments from Georgia forced suspension of the Chero- 
kee Phoenix in May, 1834. 

After removal to the present state of Oklahoma, the 
Cherokees revived their national newspaper in 1844 under 
the name of the Cherokee Advocate. During the turbulent 
years of 1845-1846 when civil war threatened to break out 
among Cherokee factions, the editor spoke for the part in 
control of the Cherokee government and answered reports 
in the press of Arkansas and by government officials that 
tended to favor the dissident Cherokee minority. Once 
peace was restored by a treaty in 1846, the Advocate con- 
tented itself with arguing over minor details of federal 
policy toward the Cherokees, in reporting community news, 
in opposing crime and the use of intoxicating liquor, in 
urging better farming methods, and in supporting schools 
and churches. Financial difficulties forced suspension of 
the newspaper in 1853. 

Publication of the Cherokee Advocate was resumed in 
1870 and continued with only a few interruptions until 1906 
when by the federal government’s insistence the Cherokee 
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THE POETICAL THEORIES OF ISAAC WATTS 


(Publication No. 22,587) 


Selma Lewis Bishop, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Henry Pettit 


Criticism of Isaac Watts has usually had to do with the 
man, his philosophy, and his religious tenets rather than 
with his practice of poetry and his theory of literature. 
Within the past decade two sound and helpful studies have 
been conducted on his poetry, but in somewhat limited 
fashion; Arthur Paul Davis of Columbia University treats, 
mainly in one chapter, of Watts’s poetry in general, and 
Donald Rodgers Fletcher of Princeton Theological Semi-. 
nary deals exclusively with the paraphrase of the Psalms 
of David. 

Watts’s poetical theories are expressed in his prefaces 
to his own works and to the works of others, in his notes 
scattered throughout his publications, in his letters--per- 
sonal and editorial--, in his essays, discourses, and nu- 
merous other prose works, and especially in three poems 
--included in Horae Lyricae and Reliquiae Juveniles. 
From these it becomes apparent that his purposes in writ- 
ing poetry were five-fold: (1) to make good Christians, 

(2) to entertain himself and others, (3) to find the laws of 
poetry, (4) to compromise between extremes in matters 

of verse composition, and (5) to save poetry as an art. 
Watts sought to achieve these purposes mainly through a 
method of imitation of the Scriptures and works of profane 
poets, called paraphrase, an interpretative method different 























Nation was disbanded. During this thirty-six year period 
the Advocate opposed proposals in Congress to allot the 
Indian lands in severalty and to establish a territorial 
government over the Indians of Indian Territory. It fre- 
quently urged the federal government to remove white in- 
truders from Cherokee lands. Yet despite the pressure of 
a growing population in adjacent states that coveted the un- 
settled Indian areas, the Cherokees generally lived in 
peace and assimilated more and more the ways of their 
white neighbors. Many evidences of this transition are 
revealed in the news columns relating the social and eco- 
nomic activities of the people. The Cherokee Advocate 
constantly urged progress of all Indians toward the white 
man’s standards of civilization but at the same time jeal- 
ously guarded the tribal organization of the Cherokees. 
The Cherokee newspapers failed in their effort to pre- 
serve the national existence of the tribe but postponed the 
end by unifying the Cherokee people on tribal policy and 
by attracting friends for the Cherokee cause. In addition 
the news columns contributed much toward making the 
Cherokees the most advanced among all American Indians. 
620 pages. $7.85. Mic 57-4168 
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from the strictly literal translations of his predecessors; 
through a method of adapting poetical composition to the 
comprehension of his readers, with special concern for the 
social class which he chose to call the “vulgar”; and 
through an interest in writing other lyrical and elegiac 
verse in which the emotions of both author and reader were 
considered of prime importance. Watts’s conceptions of 
poetical matters are evident from the works already al- 
luded to and his poetry itself seems to confirm his theory 
in matters of verse composition. 

Copies of Watts’s poems and prose works referred to 
in Chapter I as a basis for the study of his poetical theory, 
except a few editions which appear to be unavailable in any 
library, have been used either in the actual books them- 
selves in their original states or in microfilm reproduc- 
tions. The bibliography and appendices A and B carry de- 
tailed lists of these works. Also, to provide critical back- 
ground, Watts’s possible sources, his scientific and philo- 
sophical interests, and conditions of church and state 
during Watts’s activity have been investigated. 

Evidence shows that Watts was consciously working 
with measured success at definite purposes, though often 
rather confusedly; that he developed especially the para- 
phrase of the Scriptures which was acceptable to the ma- 
jority of people of the British Isles; and that his class 
consciousness had much to do with his weakness as a 
poet, as well as being largely responsible for his popu- 
lar success. He spent a lifetime at lowering language 
and subject matter to suit the people and succeeded on 
this principle with his Hymns, Psalms, and Divine and 
Moral Songs for Children. This occupation led him to 
abandon the development of a natural talent with verse 
and language whic might have established him as a poet 
of some ability. His elegiac verse, emphasizing the 
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emotions, was obviously a forerunner of the elegy of the 
Romantic Period. 359 pages. $4.60. Mic 57-4169 


THE DECLINE OF THE SOUTHERN 

GENTLEMAN CHARACTER AS HE IS 

ILLUSTRATED IN CERTAIN NOVELS 
BY PRESENT-DAY SOUTHERN NOVELISTS 


(Publication No. 24,174) 


Kenneth England, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Richmond C, Beatty 


In the dissertation I have used novels written by 
present-day Southern novelists to discuss the Southern 
Gentleman character as they present him from about 1850 
to about 1940. The novelists upon whom I chiefly rely are 
those who in the common consent are regarded as princi- 
pal ones of our times: Ellen Glasgow, James Branch 
Cabell, William Faulkner, Robert Penn Warren, and Stark 
Young. Along with these I refer to numerous others. Since 
most of the novelists who write of the Southern Gentleman 
present his attitudes about land, kin, colored people, re- 
ligion, and honor, I deal mainly with these five items in 
presenting him in the five divisions I have made. Also, I 
refer to his points of v.iiew about other matters such as 
books, ladies, and travel. 

As the years pass, the Southern Gentleman feels less 
urgency concerning his land, his kin, his colored people, 
his religion, and his honor. He changes so that in decline 
these things are merely not very strongly felt things. At 
his best he thinks very little about them; at his worst he 
uses the old ennobling attitude about them as a facade be- 
hind which to do evil. 

My divisions are both chronological and characteristic: 
Chapter One, Zenith (Uncle George in Heaven Trees); 
Chapter Two, High Summer (Hugh McGehee, Malcolm Bed- 
ford, Duncan, and Edward in So Red The Rose and Colonel 
John Sartoris in The Unvanquished and Sartoris); Chapter 
Three, Yellowing (Colonel Rudolph Musgrave in The Rivet 
In Grandfather’s Neck); Chapter Four, Indian Summer (Asa 
Timberlake in In This Our Life); Chapter Five, Nadir 
(Bogan Murdock in Heaven’s Gate and Jason Lycurgus 
Compson, IV, in The Sound And The Fury). These are rep- 
resentative novelists; in fact, they are certainly among the 
principal present-day Southern novelists. 

I conclude that the Southern Gentleman has declined in 
the relation that he has toward the items I use in defining 
him. 248 pages. $3.20. Mic 57-4170 
































BYRON’S PHILHELLENISM: 
THE NATURE AND EXTENT OF 
GREEK INFLUENCE ON HIS POETRY 


(Publication No. 24,175) 


John Edward Hall, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Claude L, Finney 


This study is an examination of the role of Greece -- 
both as modern nation and symbol of ancient Hellas -- as 
a major formative factor in Byron’s poetry. The impor- 
tance and extent of philhellenism as a factor in Byron’s 
poetic sensibilities is also documented from his letters 
and journals; here, however, apparent contradictions 
abound because of the poet’s ineradicable streak of fa- 
cetiousness. Byron’s philosophy per se is not the concern 
of this thesis, although the poet’s preoccupation with the 
symbol of Greece is a part of his total aesthetic -- 
properly an adjunct to his philosophy. The critical com- 
monplace that Byron did not wholly belong to his poetic 
age -- the “paradox” of his embracing apparently irrecon- 
cilable tenets of romanticism and neo-classicism -- is put 
into sharper focus when his philhellenism is examined, 
because from the symbol and reality of Greece he seems 
to have derived inspiration both for his lyric talents and 
for his satires. 

Chapter I is devoted to the background of English phil- 
hellenism in order to explain the emergence of modern 
Greece into the consciousness of Byron and his contempo- 
raries; and the various factors -- archaeological, archi- 
tectural, linguistic, aesthetic and military -- whichbrought 
about this “renaissance” of modern Greece are consid- 
ered in some detail. Chapter II deals with the poet’s 
schooling and wide reading, factors responsible for instill- 
ing in him that degree of academic, conventional Hellenism 
upon which he later superimposed his sentiments for mod- 
ern Greece. The nature and extent of Byron’s classical 
achievements are assessed, and notice is taken of his 
early predilection towards the study of Greek history. 

Chapter III is an analysis of Byron’s early poetry (prior 
to his 1809-1811 travels in Greece) in the light of an al- 


ready established eighteenth century tradition of philhel- 


lenic verse -- Johnson’s Irene and Thomson’s Liberty are 
examples -- but it is shown that Byron’s early poems do 
not derive from this tradition. His academic translations 
and paraphrases from the classics do, however, supply 
the earliest expressions of the themes of death, exile, and 
the Promethean archetype which so fascinated Byron 
throughout his life. Chapter IV considers the poems of 
1809-1816, a period in which the poet’s general classicism 
-- a blend of Greek and Roman ideals -- is particularized 
by his travels in Greece. Byron’s transition from school- 
boy classical poet to the preeminent poet of modern Greece 
is seen most clearly in the “Greek canto” of Childe 
Harold’s Pilgrimage, and his philhellenism informs nu- 
merous other works of this period -- notably The Curse of 
Minerva, The Siege of Corinth, and the “Turkish Tales.” 
Chapter V is an examination of the continuing influence 
of philhellenism on Byron’s poetry written between the 
time of his 1816 departure from England and his death in 
Greece in 1824. Greek influences are documented in such 
unlike works as The Age of Bronze and The Island. The 
lengthy Haidée episode in Don Juan, the most concentrated 
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expression of his philhellenism during this period of his 
life, illustrates Byron’s penchant for fusing ancient and 
modern Greek concepts. The analysis of this tale not only 
takes into account the abundant use the poet makes of mod- 
ern Greek personalities, literature, history, geography, 
folklore, and anti- Turkish revolutionary sentiment, but 
also postulates a Homeric foundation -- the rescue of 
Odysseus by Nausicaa in the sixth book of The Odyssey -- 
which underlies the story of Juan and his Greek princess. 
Such a blending of old and new Greece is the essence of 
Byron’s philhellenism, a factor in his poetic nature which, 
because it spanned most of his career, cannot be mini- 
mized. 329 pages. $4.25. Mic 57-4171 





SAINTE-BEUVE EN FACE DE 
MONTAIGNE ET DE PASCAL 


(Publication No. 22,386) 


Loring Dahl Knecht, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Alfred Glauser 


The basis for this study was the observation that the 
special literary talents of Montaigne and Pascal, as well 
as their social and religious attitudes, represented in the 
life of Sainte-Beuve two very important poles of attraction 
between which he oscillated. An investigation into how 
this polarity comes to be resolved will reveal much about 
both Sainte-Beuve the man and Sainte-Beuve the critic. 

In the affinities for Montaigne and Pascal that can be 
observed in Sainte-Beuve as a young man, the germ of a 
nearly life-long dialogue can be discerned: on the one hand 
the pull toward the demanding ideal of the author of the 
Pensées; on the other the subtle attraction of the sceptic, 
the natural man and the natural literary critic represented 
by Montaigne. The spiritual, intellectual and emotional 
factors pressing Sainte-Beuve toward decision are followed 
through his course on Port-Royal and the writing of the 
work that was based upon it. 

An attempt is made to analyze the method by which 
Sainte-Beuve approaches these two men and also to see 
whether the personal involvement which he feels in the 
spiritual and emotional aspects of this struggle will ma- 
terially affect his critical acumen in regard to the por- 
traits he draws of Montaigne and Pascal. In this connec- 
tion an effort is made to evaluate Sainte-Beuve’s critical 
insight and the solidity of his erudition in the light of sub- 
sequent research. The final picture of Montaigne and 
Pascal presented by Sainte-Beuve is compared with the 
main historical and critical judgments of them. His spe- 
cial contribution to the understanding of the style of Mon- 
taigne and Pascal is pointed out, as well as certain strong 
similarities between his own style and that of the essayist. 

It is shown that emotionally the young Sainte-Beuve was 
more likely to be attracted to the severe ideal of Pascal 
and Port-Royal than to Montaigne. He was, however, at 
the same time intellectually unsuited to the dogmatic char- 
acter of the Jansenist beliefs. It was rather the poetic 
qualities of the lives of the austere solitaires and the sharp 
wit and dramatic flair of the author of the Provinciales 
that tempted him for atime. Physically, the natural man 














was too strong in him to permit the growth of a true Pas- 
calian spirituality. The ascetic approach could never be 
his. 

For a while, nevertheless, Sainte-Beuve plays the ad- 
vocate of Pascal and Port-Royal, at least on the surface. 
There is a sincere effort on the part of Sainte-Beuve to 
view Pascal and the solitaires with the greatest sympathy 
possible. In fact, he succeeds well enough in this attempt 
to give his portrait of Montaigne some decidedly Jansenist 
coloring--so much so that, if it were not for reservations 
added in frequent notes, the portrait might be rather out 
of balance. 

Sainte-Beuve’s portrait of Pascal is seen as being 
superior, avoiding the flaw of the romantic position which 
often saw him as a sceptic or as a slightly deranged fa- 
natic suffering from hallucinations. It has the virtue of 
placing Pascal accurately in his own time and seeing him 
first and foremost as a great and sincere Christian rather 
than bending him to fit any particular doctrine. 

Sainte-Beuve’s erudition is found to be eminently solid 
and his method able to withstand the charge that his criti- 
cism is too impressionistic. Some of the most outstanding 
qualities of his critical method and style are found to be 
much the same as those of Montaigne. 

292 pages. $3.75. Mic 57-4172 





THE VERSE EPIGRAM IN ENGLAND DURING THE 
SIXTEENTH AND EARLY SEVENTEENTH CENTURIES 


(Publication No. 22,619) 


Arthur LeRoy Langvardt, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Rufus Putney 


This dissertation traces the development in England of 
the Renaissance epigram, both Latin and English, from its 
beginning with Sir Thomas More to its maturity with Ben 
Jonson, analyzes the characteristics and limitations of 
this growth, points out its relationship to the formal verse 
satire, and illustrates its potentialities as poetry in the 
epigrams of Ben Jonson. The Neo-Latin secular epigram, 
one of the first fruits of English humanism, remained an 
active and vital literary form for more than acentury. It 
experienced two periods of popularity. The first began 
with the excellent Greek-style epigrams of Sir Thomas 
More and John Parkhurst in the tradition of the Roman 
Martial. The second, more short-lived, brought the 
sparkling Martialian epigrams of Thomas Campion in 1595 
and a decade later those of John Owen, which won inter- 
national acclaim. It also introduced the Neo-Latin sacred 
epigram which completely supplanted the secular form 
with Crashaw’s Sacra Epigrammata, 1634. 

While the Neo- Latin epigram was classical in inspira- 
tion, the English epigram was a much less homogeneous 
form, showing a triple influence, the classical in Nicholas 
Grimald and George Turberville, the native in John Hey- 
wood and Robert Crowley, and the continental -- French 
and Italian -- in Sir Thomas Wyatt. Its first period, com- 
mencing with Wyatt and ending with Timothe Kendal] in 
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1577, was one of experimentation and its products were 
considerably inferior to the Neo-Latin poems of the same 
period. The two forms, however, reveal similar develop- 
ment in proceeding from the moral and reflective classes 
in the Greek tradition to the more obviously witty and 
satirical type found in Martial. This similarity is due 
largely to the direct influence of the Neo-Latin on the Eng- 
lish epigram, an indebtedness apparent in many transla- 
tions of More’s, Buchanan’s, Parkhurst’s, and Owen’s epi- 
grams, and especially in Timothe Kendall’s Flowers of 
Epigrammes, an anthology of translations, imitations, and 
adaptations from thirty-five Latin epigrammatists. The 
epigram as generally thought of today took shape in the 
1590’s with the satirical poems of Sir John Harington, Sir 
John Davies, Edward Guilpin, Thomas Bastard, and John 
Weever. The triumph of the satirical form reflects the | 
general satiric temper of the times, the sudden interest in 
formal publication, and the impact of the formal verse 
satire, with which it frequently became identified. This 
vogue of the satirical epigram resulted in the publication 
during the years 1596-1625 of at least fifty works, gener- 
ally marked by artificiality, poor taste, and meagre poetry, 
despite occasional success of individual poems of such 
writers as John Davies of Hereford, John Hoskins, or 
Samuel Rowlands. Fortunately, between 1590 and 1615 con- 
tributions of more reputable poets -- Raleigh, Donne, 
Drummond -- helped to offset the mediocre performances 
of uninspired epigrammatists. 

Ben Johson brought to the epigram an imaginative in- 
tellect, an incomparable ability for terse and witty expres- 
sion, a lofty concept of the epigram as a work of art and a 
thorough understanding of its development from classical 
times. His principal contribution is the creation of attrac- 
tive and meaningful poetry, through a revival of serious- 
ness, depth and breadth of subject matter, and a refine- 
ment and enlargement of epigrammatic techniques. 

This study suggests that the neglect of a close study of 
the beginnings of the English verse epigram has resulted 
in uncertainty and confusion concerning the form, espe- 
cially with regard to the broad Elizabethan concept of the 
epigram, and particularly its reflective and encomiastic 
characteristics. It also introduces to the general reader 
a rather large segment of acceptable poetry which has too 
often been summarily dismissed because it falls into a 
poetic genre that no longer has the popularity it once en- 
joyed. 351 pages. $4.50. Mic 57-4173 








HEINRICH VON KLEIST 
AS POLITICAL PROPAGANDIST 


(Publication No. 21,804) 


Gustave Mathieu, Ph.D. 
Columbia University, 1957 


This study demonstrates Kleist’s prodigious skill as a 
political propagandist and his fascination with the fabric 
of propaganda. Propaganda is the deliberate and concerted 
effort to mold opinions and shape attitudes in order to 
bring about a desired pattern of collective or individual ac- 
tion. It may employ ethical or unethical means and be di- 
rected at worthy or unworthy ends. 

Kleist was among the first to recognize the importance 





of propaganda as an instrument of national and interna- 
tional politics. He was convinced that the German peoples 
could be made to rise successfully against Napoleon if, by 
means of an intensive and nation-wide propaganda cam- 
paign, all the individuals composing the amorphous masses 
could be molded into a collective whole. Kleist understood 
that such a mass movement would promote the people’s 
capacity for united action and self-sacrifice. He was also 
acutely aware of propaganda’s crucial role as an adjunct 
to military operations: he showed how psychological war- 
fare could be used to lull the opponent into a feeling of 
complacency, throw dissention into his camp and, once 
hostilities had begun, sap his resoluteness and strength. 

Kleist advocated and actually used many of the pro- 
cedures and devices, as well as psychological techniques 
of propaganda: Political Myth-Making, Propaganda- 
Diplomacy, Staging of Dummy Realities, Propaganda of 
Deeds, Distortion of Facts, Censorship, Wholesale Con- 
demnation, Political Symbolism, Simplification into Black 
and White, Omnibus Symbols, Counter-Propaganda, De- 
Humanization, Insinuation, Slogans, Repetition and Vari- 
ation, Analogy-as-Proof, Related Responses, Name- 
Calling, Glittering Generalities, Transfer and Testimonial, 
Case-Making, Faulty Syllogisms, Band-Wagon, Plain- 
Folks, Last-of-Evil, and the manipulation of the emotions 
of frustration, desire, aggression, anxiety, gratification 
and expectation. Kleist moreover realized that propaganda 
gains in effectiveness when operating in conjunction with 
threat and display of terror than when it has to rely solely 
on its own devices. Evidence demonstrates that Kleist’s 
employment of propaganda techniques was a conscious 
process. 

Kleist used most of the channels of mass communica- 
tion available in his time: the theater, oratory, leaflets, 
posters, rumors, the press, fictitious letters to the editor, 
person-to-person communication and in some cases 
“black” channels of propaganda. 

A content-analysis of the Berliner Abendblatter shows 
that Kleist was among the first professional journalists to 
use the press for propaganda purposes. He was also, per- 
haps, the first propaganda analyst: in his counter-propa- 
gandistic Lehrbuch der franzdsischen Journalistik he 
shrewdly surmised the content of many a Napoleonic prop- 
aganda directive. An analysis of Kleist’s Satiric Letters 
reveals his masterful use of satire as a propagandistic 
weapon. 

Kleist’s reputation as a poet has been secure for over 
a century. Perhaps this study will help to gain for him an 
equally solid reputation as propagandist. To recognize 
this skill should not detract but add to the steadily in- 
creasing interest in this versatile man of letters. Kleist 
was the harbinger of many of the tendencies of the Twen- 
tieth Century, and not the least of these is the one to wage 
the struggle for the minds of men with increasing energy 
and efficiency. In those instances where Kleist regarded 
the masses as mere objects for propagandistic manipula- 
tion we become forcefully aware of the frightful danger 
that lies in loosing sight, under the fallacious pretext of 
efficacy, of the moral values which form the cornerstone 
of our civilization. 268 pages. $3.45. Mic 57-4174 
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TWO AUGUSTANS AND THE SACRED MUSE: 
THE THEORY OF DIVINE POETRY IN 
SIR RICHARD BLACKMORE AND JOHN DENNIS 


(Publication No. 23,050) 


Floyd Chester Medford, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Ernest Campbell Mossner 


This study attempts to light up a neglected side of the 
Augustan literary scene by investigating the religious fac- 
tor in certain quasi-romantic tendencies of the age. In 
Chapter I, the theory of divine poetry which Blackmore and 
Dennis championed is traced to Classical and Hebraic- 
Christian traditions, then to the Renaissance critics, and 
from them to Milton, Cowley, and the Metaphysical poets. 
The venerable elements in this doctrine, which in the sev- 
enteenth century had come to be emblemized in the “Sacred 
Muse,” were the divine origin of poetry and its innate kin- 


ship with religion, the correlations between poetic and re- 


ligious inspiration, and religious subject matter as poetic 
theme. 

It was with this heritage that Blackmore and Dennis 
disturbed the Augustan peace. The prevailing literary 
standards were directly hostile to the especial emphases 
of the Sacred Muse; fine frenzy and religious enthusiasm 
did not readily harmonize with bland wit and polished rhe- 
toric. Sir Richard Blackmore, one of the most prolific 
versifiers of the age, emerges as one obsessed with socio- 
religious reform and the lofty ethical aim of poetry. Fore- 
most among his critical tenets was the idea that the epic is 
the highest poetic form, Christianity the truest religion, 
and therefore the Christian epic must represent the quin- 
tessence of literary achievement. 

But Augustan patronage of the Sacred Muse had its 
chief spokesman and keenest critical mind in John Dennis. 
His chief aim as a critic was to urge upon the English poet 
the value of religious themes and methods, because they 
were best calculated to produce enthusiastic passion and 
sublimity of spirit; and so, he thought, a modern classi- 
cism might rise up to equal that of the ancients. Though 
his influence upon his own age was slight, Dennis’s dis- 
tinction lies in the fact that his labors preserved andtrans- 
mitted the heritage of the Sacred Muse to a more congenial 
age, and proved of great subsequent interest to the archi- 
tects of Romantic theory. 

Blackmore and Dennis come into focus, then, as the 
foremost apologists for that doctrine of divine poetry which 
flowed as a definite undercurrent to the dominant critical 
tendencies of the Augustan age. 

384 pages. $4.90. Mic 57-4175 
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(Publication No. 23,053) 


Gene B. Montague, Ph.D. 
The University of Texas, 1957 
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Somewhere between the end of the first quarter of the 
nineteenth century and the first decade of the twentieth, 





English critical opinion on the eighteenth century reversed 
itself. The fluctuation of Addison’s reputation in the nine- 
teenth century offers a convenient test case. Broadly 
speaking, the Addison of early Victorian criticism was 
Addison, the moral paragon; of the later Victorian, Addi- 
son, the artist. The early Victorian view of the eighteenth 
century, promulgated chiefly by Macaulay and Carlyle and 
the heirs of the Romantics, was hostile. Thackeray ap- 
pears to be a transitional figure. More than any other 
man, he set the Victorians on the road back to the eight- 
eenth century, by means of such works as the English Hu- 
mourists and Henry Esmond. Those who followed him 
were conditioned by a number of literary, political, eco- 
nomic, and social forces: Darwinism, rationalism, inter- 
national politics, imperialism, industrialism, and similar 
currents of thought gave rise to new critical attitudes, 
some of them based frankly on nostalgia, others on more 
objective principles. Leslie Stephen, leader in the Queen 
Anne revival, found the eighteenth century useful as a 
weapon against the nineteenth. As editor of the Cornhill 
Magazine, he opened its pages to many of the younger 
writers on the eighteenth century; in his History of Eng- 
lish Thought in the Eighteenth Century, his two series of 
collected essays, Hours in a Library and Studies of a Biog- 
rapher, his articles in the Dictionary of National Biog- 
raphy, and his English Men of Letters biographies, John- 
son, Pope, and Swift, he not only afforded the younger 
critics precept and example, but also raised the critical 
status of the eighteenth century. Austin Dobson, by means 
of his numerous essays on the eighteenth century, his edi- 
tions of eighteenth-century classics, his vers de société, 
and his biographies, of which the 1883 Fielding is an out- 
standing example, helped win approval of eighteenth- 
century literature. Edmund Gosse added strength to the 
revival by his popular articles and poems and by his con- 
troversial theory concerning the reasons for the path 
poetry took from Shakespeare to Pope. George Saintsbury 
was influential chiefly as an editor of eighteenth-century 
writers, as an advocate of critical catholicity, and as one 
who provided a logical basis for the emphasis on form 
characteristic of the Queen Anne revival. Andrew Lang 
indirectly aided the revival by means of his influence on 
the rise of the historical novel, his histories of segments 
of the eighteenth century, and his experiments, with Dob- 
son and Gosse, in light verse. Buttressing the work of 
these men was the criticism of Birkbeck Hill, John Morley, 
Frederic Harrison, W. J. Courthope, Mark Pattison, and 
Whitwell Elwin. Several nineteenth-century historians, 
principally J. R. Green, W. E. H. Lecky, John Hill Burton, 
and Lord Stanhope, helped direct public attention to the 
eighteenth century and to the revival. Because of the work 
of these men, the literature of the eighteenth century stands 
today in high critical esteem. 

506 pages. $6.45. Mic 57-4176 
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Gertrude Keiley Patch, Ph.D. 
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The large body of modern criticism devoted to Piers 
Plowman embodies not a little misinterpretation and con- 
fusion, in the opinion of the writer. Most commentators, 
because they can discern no unifying theme in the poem, 
view Langland’s work as a series of more or less impres- 
sionistic vignettes of fourteenth-century life. Even the few 
critics who see the poem as something more than chaoti- 
cally presented social criticism fail to agree fully as to 
its central meaning and its principles of organization. The 
theory out of which the present dissertation has grown is 
that interpretation of Piers Plowman has been hampered 
by a lack of agreement as to the proper understanding of 
medieval allegory. More particularly, the purpose here is 
to establish the meaning which the one hundred and more 
allegorical characters probably held for the original au- 
diences, and then to proceed to a statement of the underly- 
ing meaning of the poem as a whole. The “C” text in 
Skeat’s edition forms the basis of the study, and all prob- 
lems of authorship are ignored as not being strictly rele- 
vant to the present purposes of this dissertation. 

The first part of the study dwells on the nature of alle- 
gory and its literary applications in medieval times. The 
succeeding portion consists of an interpretative commen- 
tary on the allegorical characters, with special emphasis 
on the meaning which the name of each of these characters 
in all likelihood assumed for the fourteenth-century audi- 
ence. In accounting for the significance of Langland’s 
characters, I rely heavily on classical Christian doctrine. 

As several critics have observed, the main theme of 
Langland’s poem, in the most general terms, is the all- 
important question “What shall a man do to save his soul ?” 
The whole of the poem is made up of the dramatization of 
the various processes in the Dreamer’s mind and soul as 
he seeks an answer to his question, Langland realizes, to 
begin with, that one of the prime factors in man’s quest 
and eventual salvation or damnation is the will, and, as a 
result, the personification, Will, is made the spokesman of 
the poem. The will, a spiritual faculty or power of the soul 
through which an individual seeks to execute an act or at- 
tain an object proposed to it by the intellect, has always 
as its object a good of some kind. Langland personifies 
the human will as an individual man, but he is intent upon 
showing that the will must be trained in various ways, by 
the exercise of the natural faculties, or by the direct ac- 
tion of God through virtues or grace, in order that man may 
reach his final end, the Supreme Good. 

The training and education of Will is accomplished in 
several ways: he observes the action of various personi- 
fied abstractions, such as Conscience and Reson, as in the 
first Passus and in the trial of Mede. Later, he is directly 
instructed by personifications of his own faculties, such as 
Thouhte, Reson, Conscience, Liberum-arbitrium, and then 
by virtues such as Pacience, Faith, Spes, and Samaritan 
(Charity). Finally, he observes the re-presentation of the 
redemptive act and the use of it in the struggle of Christen- 
dom against Antichrist. 

Will’s desire for salvation is prompted by the teaching 
of Holychurche, who directs him on a lifelong search for 






































Treuthe, of all treasures the greatest. The quest is car- 
ried on in stages designated as the search for Dowel, for 
Dobet, and for Dobest. An examination of the principal al- 
legorical figures in the visions of “Dowel,” “Dobet,” and 
“Dobest,” indicates that each section deals with a separate 
aspect of the spiritual life; these three sections corre- 
spond to the three degrees of charity: that of beginners, 
that of proficients, and that of the perfect. 

Finally, a brief examination of the mysterious title 
figure of the poem reveals the rather numerous connec- 
tions of Peers with the Church as Christ’s Mystical Body. 

From a systematic study of the Characters in Piers 
Plowman, it is apparent that Langland was primarily con- 
cerned with the progressive development of man in his 
pilgrimage toward perfection. Moreover, his poem, far 
from being loose and impressionistic, is well organized, 
firmly argued, and, in some passages, deeply moving. The 
lesson of the poem, reiterated over and over again, is one 
of love--love of God and love of neighbor, the bond of 
charity uniting all the members of the Mystical Body with 
one another and with Christ, their Head. 

257 pages. $3.35. Mic 57-4177 























THE DEVELOPMENT OF THE ENGLISH LYRIC 
IN THE SIXTEENTH CENTURY: 
A STUDY OF STYLES AND STRUCTURE 


(Publication No. 23,211) 


Douglas Lee Peterson, Ph.D. 
Stanford University, 1957 


This dissertation undertakes a new appraisal of the de- 
velopment of the English lyric in the sixteenth century. It 
traces the continuity of two traditional styles, the “plain” 
and the “eloquent,” from their beginnings in the Middle 
Ages up to (but not including) the Metaphysicals, showing 
that, as an outgrowth of medieval rhetorical tradition, the 
distinction between the two styles is observed by the poets 
themselves, in their comments about poetry as well as in 
their work. It is argued that the distinction is therefore 
fundamental to an understanding of the Renaissance lyric 
tradition, and that it necessitates the modification of a 
number of generally held assumptions concerning the de- 
velopment of the lyric. 

The distinction between the two styles is fundamentally 
intellectual, stemming from a radical difference of inten- 
tion. The plain style, didactic in origin, develops as the 
medium of instruction or serious reflection--as the style 
dedicated to the final realization in language of contempla- 
tive intentions. From Chaucer to the end of the Renais- 
sance it is respected as the proper medium for the serious 
treatment of ideas, and its development is inseparable 
from the development of the central intellectual tradition 
of the English Renaissance. The eloquent style, on the 
other hand, is the embodiment of aristocratic decor; its 
ideals originate in the medieval treatises on elocutio, and 
the several stages of its evolution are dominated to the 
end of the sixteenth century by a decadent medieval rhe- 
toric which confused copiousness, clever invention, and 
verbal embellishment with literary excellence. The de- 
velopment of the eloquent style is a part of the general 
movement in England to refine the vernacular and enrich 
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the native literary tradition through foreign imitation and 
borrowing. Thus, although the eloquent poets contributed 
immeasurably to the general refinement of poetic tech- 
nique and, at least indirectly, to the enrichment of English 
verse, they do not represent the development of the lyric 
tradition that culminates in the great contemplative poems 
present in the works of Jonson, Greville, Donne, George 
Herbert, and Vaughan. 

Among the modifications of current historical and criti- 
cal views which this study proposes, chief attention is 
given to the following: (1) the location of the main line of 
development of the Renaissance lyric within the tradition 
of the plain or contemplative style; (2) the reassessment 
of the Petrarchan movement (and foreign influence gener- 
ally) as a subsidiary development within the eloquent or 
courtly tradition; (3) the important effect of stylistic in- 
tention upon the refinement of structure in the lyric poem; 
(4) the convergence of the two stylistic traditions at the 
end of the century; (5) a critical and historical revaluation 
of the major lyric poets of the period, especially of Sir 
Thomas Wyatt, Sir Philip Sidney, and Fulke Greville. 

354 pages. $4.55. Mic 57-4178 


“SYMMETRIC HISTORY”: A STUDY OF 
THOUGHT PATTERNS IN THE 
PROSE WORKS OF THOMAS HARDY 


(Publication No. 22,933) 


Edith Hamilton-Moodie Peterson, Ph.D. 
The University of New Mexico, 1957 


Chairman: Professor Thomas Matthews Pearce 


The stage on which Thomas Hardy set his dramas of 
Wessex life is an imaginative creation of the ancient King- 
dom of the Saxon Heptarchy. Natural objects retain their 
real names, but for towns and villages Hardy either re- 
verted to mediaeval toponymy or composed fictitious 
names from West Saxon place-name elements. Norman or 
Celtic names are removed, to show that “Wessex” is in- 
deed the mediaeval kingdom of the West Saxons. | 

Many of Hardy’s characters bear Wessex place names, 
indicative of their closeness to the soil. Others have 
“quality” names denoting character or attributes. The 
most important type of nomenclature, however, is that 
which distinguishes the intruding Norman conquerors from 
the Saxon underlings; this mediaeval dichotomy runs 
throughout the novels. 

The unchanging landscape of Wessex is neutral in the 
human struggle, but it provides symbols which mirror the 
moods and experiences of the actors. These symbols-- 
drawn from water, sea, trees, and hills--are instinctive 
poetic re-creations of childhood impressions. 

Between nature and man stand the antiquities and relics 
of Wessex. Older objects, such as Celtic barrows, are 
seen as Closer to nature than to man; the country houses, 
of more recent date, reflect the personalities of their 
owners. The mediaeval ecclesiastical remains are the 
most important, for these represent both the lost faith in 
God and the departed glory of Dorset. 

For his plots, too, Hardy looked back to the Middle 
Ages. His novels are like morality plays without God; in 
each book a central figure, torn between personified Good 
and Evil, is eventually either saved or damned. 





Dorset gave Hardy his space dimension and the Middle 
Ages his focal point in time. This dissertation emphasizes 
his mediaevalism, which critics have hitherto overlooked 
but which is very evident in his use of a Saxon kingdom 
for a stage, in his Norman and Saxon actors, in his nos- 
talgic treatment of mediaeval ecclesiastical remains, and 
in his morality-type plots. 

245 pages. $3.20. Mic 57-4179 


FRANCIS THOMPSON: POET AS CRITIC 
(Publication No. 23,629) 


Myrtle Pihlman Pope, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. E. C. Bolles 


This study seeks to isolate the factors that make a 
poet’s literary criticism distinctive. Towards that end, it 
gathers and formulates Thompson’s theory, which has 
hitherto been scattered out over at least three hundred 
fifty essays and articles and one hundred ninety-six poems, 
here organized chronologically for the first time. His 
criticism also is organized here into a chronological sur- 
vey of literature on subjects ranging over more than six 
centuries. Five appendices include an investigation of the 
effect of Thompson’s publishers on his works; an evalua- 
tion of previous studies and bibliographies; a complete 
bibliography of his articles, including first publication 
dates of collected and uncollected works to 1897; a com- 
plete chronology of his poetry; and his Juvenilia. A pref- 
ace, two bibliographies of general and specific references, 
and a topical index complete the five-hundred page study. 

At the beginning of his career in 1888 Francis Thomp- 
son demonstrated a full-fledged critical sense derived 
mainly from intensive scrutiny of literature and from his 
own practice as a poet. The exuberant early essay on 
Shelley was a departure from his usual style. An early 
essay on Crashaw makes more judicious use of the sub- 
jective element, and his first essay on Browning is almost 
completely objective. 

Much of his appreciation of English prosody was de- 
rived from his studies of Anglo-Saxon, Middle English, 
and thirteenth-century French verse, some of which he 
translated with brilliant effect. From his mediaeval Eng- 
lish and Italian studies, probably as much as from his 
early religious training, was derived his interest in saints’ 
lives, the canticles of Saint Francis, and Dante’s terza 
rima. In all these, his understanding of musical patterns 
is an important complement to his innate awareness of the 
poetic tendency. | 

His studies of the Shakespearean period are divided 
among poetry, the stage, and the religious impulse. His 
commentaries on the Metaphysical poets are among his 
most outstanding contributions to the literature of criti- 
cism. In their close attention to details of the poet’s 
craft, they anticipate twentieth-century explication. 

His interpretations of seventeenth-and eighteenth- 
century writers have much of the same Longinian bias as 
do those of John Dennis. With a hearty distaste for ar- 
bitrary rules, Thompson nevertheless values the formal- 
ism of Milton and the disciplinary effect of classical studies. 
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He sees in Crabbe, Dyer, and especially Cowper, fore- 
runners of the Romantic age, of which he considers Words- 
worth the greatest exponent. His essays on Shelley are 
marked by a minute study of the poetic nature, the creative 
impulse, and the interaction of the poet’s character and 
creativity. His studies of Coleridge and of Byron are 
studies in the romantic and classical temperaments re- 
spectively. In Byron’s diverse handling of the ottava rima 
he finds eloquent refutation of his own previous prejudice 
against the supposedly crippling effect of prescribed form. 

Twenty-nine of Thompson’s essays are devoted to Vic- 
torian poetry. About seventy others deal with nineteenth- 
century minor poets in a style that anticipates that of Ezra 
Pound and other twentieth-century poet-critics. 

His studies of prose, no less than of poetry, are the 
work of a man with the acute perception and succinct style 
of a poet. They range over writers from Lyly to Henry 
James. His own prose ventures occasionally into a free 
form seldom seen before Joyce. His combined criticism 
constitutes virtually a summary of values in the history of 
English literature, with a generous representation from 
American and European writers as well. Its chief distinc- 
tion is that it is amply possessed of the poetic insight 
which Thompson values most highly in his subjects. — 

504 pages. $6.40. Mic 57-4180 





REVOLUTION WITHOUT BETRAYAL: 
JAMES, POUND, ELIOT AND 
THE EUROPEAN TRADITION 


(Publication No. 24,181) 


William C. Pratt, Jr., Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Richmond C, Beatty 


“We are Americans born,” wrote Henry James at the 
start of his career. “I look upon it as a great blessing.... 
I think it not unlikely that American writers may yet 
indicate that a vast intellectual fusion and synthesis of 
the various National tendencies of the world is the condi- 
tion of more important achievements than any we have 
seen.” This early prediction was fulfilled in the great 
“house of fiction” which Henry James constructed during 
his lifetime, and has been consciously extended by the work 
of American writers in the twentieth century, especially 
by that of two poets, Ezra Pound and T. S. Eliot, both of 
whom set their course by James’s example. 

In order to arrive at the “vast intellectual fusion and 
synthesis” represented by the works of James, Pound, and 
Eliot, the writers had first to transcend the native literary 
tradition. Their early criticism shows that they regarded 
American literature as limited and provincial, a backwater 
of the central stream of European literature, to which they 
instinctively turned for models and for critical standards. 
Each writer made himself familiar with the literature of 
several languages, but reserved a particular admiration 
for that of the French, seeing in it a union of the critical 
and creative faculties that was lacking in other traditions. 
James, Pound, and Eliot themselves became pre-eminent 
examples of the writer as critic, and their criticism has 
inspired and contributed to an age of high critical achieve- 
ment in English and American literature. 


The initial problem which confronted each of the 
writers was the mastery of tradition, primarily in the lit- 
erary sense: with James it was fiction; with Pound and 
Eliot it was poetry. But each recognized this as part of a 
larger problem. Their “sense of the past” was a sense 
not only of literary tradition, but of all traditions--artis- 
tic, social, political--that combine to make a high civili- 
zation. In their later writings, each of the Americans 
worked toward ideals of the Good Society in which all of 
the civilized traditions would coalesce in a complete 
culture. 











James may be said to have come nearest the imagina- 
tive realization of his ideal society. By deliberately 
limiting himself to types drawn from the European aris- 
tocracy and the American plutocracy, he was able to create 
in his best novels the “sublime consensus of the educated” 
that was his informing ideal. But the reality of such a 
world was fleeting at best. James saw the weaknesses of 
the civilization he prized. He lived to watch the “plunge 
into the abyss”--the First World War--but not to experi- 
ence its aftermath. This experience was reserved for 
younger Americans such as Pound and Eliot, whose early 
poetry gave expression to the decay of civilization, But 
they were not part of the “lost generation” that admired 
them, and in their later works have spoken less of decay 
than of the rehabilitation of European culture. 

Pound’s great ambition was to found an “aristocracy of 
the arts” to replace the vanished aristocracy of title. His 
early enthusiasms as editor and impressario achieved 
what seems in retrospect an astonishing success. But the 
success was temporary, and Pound came to realize that 
the artist could not thrive except where society was itself 
in a healthy condition. His search for such a society led 
him to personal misfortune, but he has nevertheless drawn 
attention to a central flaw in modern society--economic 
injustice (at root materialism), and he has created, in his 
translations from the Chinese and in certain of his Cantos, 
the image of a good society, benevolently and justly ruled, 
where the artist holds a position of honor and security. 

Eliot has traced the weakness of modern society to a 
flaw more fundamental than economic injustice: the failure 
of belief. He has, in his poetry, worked toward a personal 
solution of the problem of belief, while in his prose and 
his plays he has defined and described the “idea of a 
Christian society.” His ideal society is deeply traditional, 
yet receptive to change and renewal, a society in which re- 
ligion is the unifying and life-giving force. His complete 
ideal is a pan-European culture (including America and all 
countries colonized by Europeans) made up of a congeries 
of local, regional, and national “Christian societies,” each 
unique and independent, but united by a common history 
and a common religion. 

The expatriation of three writers of the stature of James, 
Pound, and Eliot has had great consequences on American 
literature. Yet their expatriation was for the sake of a 
higher ideal than American literature or American society 
alone could provide, and it was part of a general reaction 
of the modern artist against the society into which he was 
born. It seems likely that the net effect of their work will 
be not to undermine but to elevate American literature, for 
at the least they will have enlarged its scope and have dig- 
nified it with major writings. At the most they will have 
brought it to an awareness of international standards, have 
revived in it the literature of other times and languages, 
and generally have affirmed the sense of the past in the life 
of the present. 446 pages. $5.70. Mic 57-4181 
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AN ANALYSIS OF THE CRITICAL PRINCIPLES 
IN COLERIDGE’S SHAKESPEAREAN CRITICISM, 
WITH SOME ATTENTION TO THEIR 
BACKGROUND AND DEVELOPMENT 


(Publication No. 22,024) 


Wilson Currin Snipes, Ph.D. 
Vanderbilt University, 1957 
Supervisor: Professor Claude Lee Finney 

Coleridge’s uniqueness in the history of Shakespearean 
criticism lies in his particular emphasis upon, juxtaposi- 
tion, and application of the following principles: that criti- 
cism must have both a psychological basis and a psycho- 
logical method; that criticism must have a philosophical 
basis; that criticism must possess a unifying principle, 
organic unity; that the principle of negative faith must be 
operative in psychological-philosophical criticism; that a 
moral principle and an historical principle are critically 
applicable; and that limitedly dramatic principles -- unity 
of interest-feeling-effect, dramatic probability, realistic 
characters, and appropriate style and language -- are 
valid critically within the illusion. 

Coleridge’s place in the history of Shakespearean criti- 
cism is determined, therefore, by the Platonic-Christian 
cornerstone of his philosophy and psychology, his Longinian 
belief that criticism is a creative experience, his Longinian 
and Hobbesean psychological method whereby the critical 
emphasis is placed on the mind of the artist, his applica- 
tion of the Platonic-Longinian principle of organic unity to 
criticism, his transference of Shakespeare from outside 
the scope of criticism proper, and his Aristotelian belief 
in the autonomy of a work of art. 

The principle of psychological unity, the cornerstone of 
Coleridge’s thought, includes the metaphysical “given” 

(The “sum quia sum” of the Biographia Literaria com- 
mences with the inexplicable or mysterious gift of man’s 
faculties to man by God), the creative nature of the soul 
(With respect to art this power is identified with the sec- 
ondary imagination), and the harmonious or organic nature 
of the faculties: thus an author or an author’s work, in 
this instance Shakespeare and his works, are the reflection 
of an element of mystery, of the creative power of the 
mind, of the harmony of the mind, and of particular facul- 
ties receiving preference in the creative process. 

At the center of Coleridge’s thought is the concept of 
organic unity; this concept is also at the center of his lLit- 
erary criticism: each organic unit realizes its own nature. 
It follows, therefore, that God, an author, a play, a char- 
acter may be considered critically as organic units; viewed 
psychologically these units contain the qualities of psycho- 
logical unity. Analogically Shakespeare, like nature, is an 
inexhaustible source of organic forms. 

Traditionally two purposes are associated with the 
drama: to please and to teach; Coleridge accepts both and 
applies them to Shakespeare. However, the moral purpose 
of art is usually given a philosophical context. 

That the historical principle was never systematically 
applied to Shakespeare should not be allowed to obscure 
its presence in Coleridge’s repeated distinction between 
the “essential” and the “accidental” characteristics of the 
Shakespearean drama. 

Coleridge believes the principle of negative faith “is 
most important as the ground and fundamental principle of 








all philosophic and of all common-sense criticism con- 
cerning the drama and the theatre.” 

Coleridge bases the entrance into the illusion on an act 
of will, the suspension of disbelief in the reality or non- 
reality of the representation; he emphasizes the diffusion 
of the spectator’s willingly suspended identity within the 
illusion to all the characters, passions, and actors. 

There are four specifically dramatic critical princi- 
ples in Coleridge’s Shakespearean criticism: ‘he princi- 
ples of unity of interest-feeling-effect, of dramatic prob- 
ability, of realistic characters, and of appropriate style 
and language. Primarily these principles are means of 
providing and sustaining negative faith; however, they be- 
come ends in themselves following their initial contribu- 
tion to negative faith. 

With Coleridge’s Shakespearean criticism imitative 
autonomy was supplanted by imaginative autonomy; the 
world of art gained independence. 

229 pages. $3.00. Mic 57-4182 
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Within the past decade much attention has been given to 
the textual problems in Shakespeare’s Romeo and Juliet. 
Three new edited texts and a facsimile of the second quarto 
have been published in this period, and many articles have 
been written in an attempt to elucidate the history of the 
transmission of the text. The primary question still to be 
settled concerns the relationship of the two earliest quar- 
tos -- the ‘bad’ first quarto of 1597 and the ‘good’ second 
quarto of 1599. Critics suppose variously that the copy 
for the authoritative second quarto was an annotated ex- 
emplar of the first quarto, an independent manuscript, a 
transcript of the quarto or the prompt-book, or some 
combinations of these. Varying editorial theories and 
methods depend from the varying suppositions. This study 
argues that the second quarto was set from an independent 
manuscript and was influenced by the first quarto in a very 
few specific instances only. 

The first section of the investigation (Part I) examines 
the dramatic works issued from the shop of Thomas 
Creede, the printer of the good quarto of Romeo and Juliet, 
in the years 1593 - 1602. The two compositors at work in 
that play are identified in other plays from Creede’s shop. 
The analysis of these compositors in these plays provides 
a body of information on their practices and habits which 
may be applied with profit to Romeo and Juliet. 

Furthermore the presence inthe second quarto of a pas- 
sage of some ninety lines which is generally admitted tohave 
been printed without annotation directly from the first quarto 
provides a small body of compositorial data that correlates 
very closely with information derived from other plays. 
Hence there may be some confidence in drawing conclusions 
in Romeo and Juliet from the more generous evidence of the 
other plays set in t in Creede’s shop by the two compositors. 
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Part II treats specifically of the relationship between 
the quartos. The two quartos are examined page by page 
to determine connections between them. Observed charac- 
teristics of the compositors are brought to bear on the de- 
tails of each page. Minutiae of spelling, capitalization, 
punctuation, methods of setting speech prefixes and stage 
directions, and typographical peculiarities unanimously 
support the conclusion that the compositors possessing the 
characteristics observed at length in other plays could not 
have produced the second quarto of Romeo and Juliet if 
they had been type-setting from the first. The actual de- 
pendence of Q2 on Q1 is thus confined to the “reprinted 
passage” I.ii.52-iii.36, to the celebrated concurrence “ Ab- 
raham : Cupid” I1.i.13, to a few words “Dido a dowdie” 
ILiv.42, to a stage direction IIL.i.137, and to two prefixes 
at V.iii.272,281. 

The independence of Q2 thus strongly established, Part 
III discusses some of the characteristics of the manuscript 
which underlies the quarto throughout. A few spellings are 
suggested that are indicated by compositorial reactions, 
and lists of characteristic compositorial errors are in- 
cluded that reflect certain forms in the manuscript. The 
concentration of variant prefixes for Capulet and Capulet’s 
Wife in the section of the play after IILiv and the marked 
increase in capitalization at the same point seem to be 
phenomena more than coincidentally coterminous; it is 
therefore suggested that the second quarto reproduces a 
manuscript, probably holograph, in two states: the section 
from IIL.v to the end being foul paper and the section from 
the beginning to IILv (excepting the Queen Mab speech) 
fair copy. 

The study concludes with a brief survey of editorial 
practices and an argument for an editorial policy that ad- 
heres strictly to Q2 for the text closest to Shakespeare’s 
final intent. 500 pages. $6.35. Mic 57-4183 
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The inhumanity and destruction of World War I and its 
threat to Western civilization gave rise to a widespread 
desire for peace which was reflected in many literary 
works of the inter-war period, especially in France. Six 
French men of letters, in particular, Alain (Emile Char- 
tier), Henri Barbusse, Jean Giono, Jean Guéhenno, Romain 
Rolland and Jules Romains (Louis Farigoule), chose peace- 
making as a major literary theme. In this thesis, their 
peace action and their pacifist thought and its literary ex- 
pression are analyzed. 

This study shows in what way the convictions of these 
six writers are linked with the main currents of pacifist 
thought. It records the evolution of their beliefs in the 
face of changing historical circumstances. Although they 
did not solve once and for all the problem of finding a non- 
violent method of bringing about social change and reducing 
international tensions, they gave useful descriptions of ex- 
periments with various means of war-resistance: the re- 
sistance of free intellectuals “above the conflict,” civic 
service for conscientious objectors, Tolstoyan non- 





resistance, socialist anti-militarism, Gandhian civil dis- 
obedience and the peasant revolt. They offered valuable 
insight into the problems of achieving international order 
to replace anarchy in international affairs, of organizing 

a just society to rule out the social and economic injustices 
which breed war and of strengthening democracy to meet 
the totalitarian threat to peace. Underlying their pro- 
posals for peace through religious, educational, social, 
political and economic action was a persistant concern for 
two moral questions: the problem of the relationship be- 
tween ends and means and the problem of making national 
morality coincide with high standards of individual morality. 

These writers tried to present their thoughts and feel- 
ings about peace in such a way that men might be moved 
morally, intellectually and practically in the direction of 
peace. From the analysis of the literary expression of 
their pacifism, it can be concluded that during the inter- 
war period, French men of letters produced no great 
masterpiece of pro-peace literature - no great poetry of 
peace, no major historical work, no outstanding pacifist 
drama; but they demonstrated how the concern for peace- 
making could be effectively expressed in certain literary 
genres, namely, the roman fleuve with its possibilities for 
describing social movements and historical trends as well 
as the fate of individuals, the heroic biography with in- 
spiring examples of peace action, memoirs and letters 
with descriptions of personal struggles for peace, the es- 
say with discussions of the perennial characteristics of 
war and peace, and the pamphlet with emphasis on con- 
troversial issues in foreign policy. 

When choosing characters to incarnate their own be- 
liefs or to show the moral beauty of peacemaking, the six 
French writers generally preferred contemporary rather 
than historical figures; for they wished to battle out in 
fiction and biography the perplexities of their time. From 
Orient as well as Occident they chose representative 
peacemakers: traditional leaders such as politicians, art- 
ists, educators and prophets, and modern leaders such as 
militant trade unionists, international civil servants and 
the forerunner of the worker-priest. 

As an aesthetic equivalent to the attractions of war, 
these writers found a sense of drama in the race between 
men of good will and Time with its omnipresent menace 
of war, in the struggle to master human passions as the 
first step to peace and in the joys of those educators and 
politicians who found great satisfaction in their task of 
building peace. To replace the myths of war which had 
long stirred men’s imaginations, they created myths of 
peace. 269 pages. $3.50. Mic 57-4184 





ROMANTIC CRITICISM OF EDMUND SPENSER 
(Publication No. 23,413) 


Dorothy Wynne Zimmerman, Ph.D. 
University of Illinois, 1957 


This thesis undertook to examine attitudes toward 
Spenser in England during the “romantic” period through 
a study of the works of five romantic critics--Coleridge, 
Wordsworth, Hazlitt, Lamb, and Leigh Hunt. The first 
four of these critics were chosen for study because they 
are the foremost critics of the period, and Hunt was 
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included because he wrote a considerable amount on Spen- 
ser and because he has been regarded as a spokesman for 
romantic attitudes. The main contention of the thesis is 
that romantic criticism of Spenser, which has often been 
disparaged as merely effusive, shows more understanding 
of the moral and intellectual nature of Spenser’s poetry 
than it has sometimes been credited with. 

The views of these romantic critics are based on a 
sharp departure from the neo-classic criticism of the 
eighteenth century. The romantic writers differed from 
eighteenth century writers in general in the following ways: 
they were less interested in genre than in ‘organic unity”; 
they preferred “real characters” to allegorical abstrac- 
tions; they, at least Coleridge, believed that the indirect 
method of instruction via dramatic action and symbols is 
superior to the direct method of allegory. They praised 
and approved the romantic epic of the sixteenth century 
instead of condemning it as Gothic as the eighteenth century 
critics had done; they praised Spenser for his exuberant 
fancy, whereas many eighteenth century writers had found 
Spenser’s fancy excessive and often distasteful; they de- 
voted themselves to a considerable extent to praise and 
evocation of Spenser’s poetry, whereas the eighteenth cen- 
tury was often quicker to find fault than to praise. 

The romantics classed Spenser with the epic writers of 
sixteenth century Italy--Ariosto and Tasso--and all three 
were praised as representing the “deeper sensibility,” 
“inwardness,” and spirit of chivalry that Christianity had 
brought to literature. Of the three romantic epic writers, 
Spenser was considered the greatest, his “deeper sin- 
cerity,” and “moral earnestness” giving him this title. Al- 
though the romantics attacked allegory as inferior to sym- 
bol, Coleridge found Spenser’s Fairy Queene among the 
works that operated chiefly on a symbolic level. Words- 
worth praised Spenser for giving “the universality and per- 
manence of abstractions to his human beings.” Only Leigh 
Hunt, of the critics studied, rejected Spenser’s meaning in 
favor of his beauties. Hazlitt argued that the meaning of 
Spenser’s allegory and the charm of his poetry operated 
on the mind of the reader at one and the same time. 

The use of Spenser in the poetry of Wordsworth, Lamb, 
and Coleridge shows a pattern of youthful praise of his 
fancy and embellishments and an imitation of the poet in 
the eighteenth century manner. The mature poetry of 
Wordsworth and Coleridge, and the essays of Lamb, show 
less attention to Spenser’s fancy and a greater understand- 
ing of his moral earnestness and truth to reality. 

226 pages. $2.95. Mic 57-4185 
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JACOBUS DE CESSOLIS: LIBELLUS DE MORIBUS 
HOMINUM ET OFFICIIS NOBILIUM AC 
POPULARIUM SUPER LUDO SCACHORUM 


(Publication No. 23;024) 


Sister Marie Anita Burt, O.P., Ph.D. 
The University of Texas, 1957 


Supervisor: Professor O, W, Reinmuth 


In this dissertation the author’s principal aim was to 
provide a more accurate and complete Latin text of Jaco- 
bus de Cessolis’ Libellus de moribus hominum et officiis 
nobilium ac popularium super ludo scachorum than is to 
be found in any of the editions thus far printed. Ancillary 
objectives have been: a discussion of (1) the nature and 
sources of the Libellus, (2) the author, (3) the manu- 
scripts, editions, and translations, (4) a description of the 
four MSS used to make the text, and (5) conclusions. In- 
cluded in the dissertation are an index of proper names, 

a comprehensive bibliography, and nine plates illustrating 
the different manuscripts. 

The Libellus was one of the most popular literary works 
of medieval times. There are some 200 or more manu- 
scripts and early editions extant today. The original work 
was probably finished between 1290 and 1300. The earliest 
printed edition at Utrecht, circa 1473, was printed from a 
single MS, as were all succeeding editions until 1879 when 
Ernst Kopke edited a badly mutilated MS found at Branden- 
burg. Kopke collated his MS C with the Monacensis MS538 
and an early printed edition (Vienna, 1505). Ferdinand 
Vetter printed, in 1892, the Wolfenbuttel MS 89, alongside 
his edition of Kunrats von Ammenhausen Schachzabelbuch, 
a German metrical translation of Jacobus de Cessolis’ 
Libellus. 256 pages. $3.30. Mic 57-4186 
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THE PHONOLOGY OF A TELUGU DIALECT 


(Publication No. 23,063) 


Andrée Frances Sjoberg, Ph.D. | 
The University of Texas, 1957 


Supervisor: Professor W, P, Lehmann 


This is a study of the phonology of the Godavari dialect 
of Telugu, a Dravidian language in India. The data for this 
research were obtained from one educated speaker of this 
dialect from the Godavari area. 

A separate phonemic analysis is made for the formal 
and informal levels of speech in this idiolect. The disser- 
tation discusses in detail the segmental phonemes of for- 
mal speech. They are 43 in number: /p, b, ph, bh, t, d, 
th, dh, 8, dz, t, d, th, dh, &, J, th, jh, k, g, kh, gh, ¢, v, m, 
s, z,n, 1, r, s, n, 1, 5, f, y, h, i, e, €, u, 0, a/. Next the 
segmental phonemes of informal speech are compared with 
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the above. Five phonemes /ph, ch, jh, kh, gh/ do not ap- 
pear on the informal level. Of the remaining 38 phonemes, 
many show differences in distribution when compared with 
those in formal speech, and a few also undergo modifica- 
tions in their allophonic composition. 

One chapter is devoted to suprasegmental phonemes. 
These are identical for both levels of speech. Five junc- 
ture phonemes and three pitch phonemes appear in this 
idiolect. Stress is not phonemic. 

Finally, the impact of Sanskrit on the Telugu phonemic 
systems is analyzed. Clearly the majority of the changes 
which occur in the shift from formal to informal speech 
take place in Sanskrit loanwords. Through special atten- 
tion to Sanskrit loans it is possible to account for some of 
the rather unique features of the modern phonemic pat- 
terns in the Godavari dialect of Telugu. 

91 pages. $2.00. Mic 57-4187 
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JOHN PENDLETON KENNEDY, 
NOVELIST AND NATIONALIST 


(Publication No. 23,577) 


Charles H. Bohner, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: E, Sculley Bradley 


This study is a critical biography of the Baltimore 
novelist and statesman, John Pendleton Kennedy. Hereto- 
fore, the commemorative life by H. T. Tuckerman (1871) 
has been the chief source of knowledge about Kennedy. 

The present study is based largely upon the Kennedy 
Papers in the Peabody Institute, Baltimore, a collection 
totaling 130 volumes. Extensive use has also been made 

of Baltimore newspapers and contemporary letters and 
reminiscences, particularly for Kennedy’s political career. 

Kennedy was born October 25, 1795. His father was 
an immigrant Scotch-Irish merchant and his mother was 
a Pendleton of Virginia. Young Kennedy attended schools 
in his native city, graduated from Baltimore College in 
1812, and in 1814 served as a private soldier in the battles 
of Bladensburg and North Point. Following his admission 
to the bar in 1816, he established bachelor quarters and 
devoted himself to his law practice and to society. During 
1819-21 he and Peter Hoffman Cruse published a series of 
periodical essays, The Red Book, patterned on Irving’s 
Salm di. In 1820 he was elected to the Maryland legis- 
lature from Baltimore. He served three terms. In 1824 
he married Mary Tenant who died in childbirth the follow- 
ing year. In 1829 Kennedy married Elizabeth Gray; the 
couple had no children. During these formative years, the 
major influences upon Kennedy were the strong commer- 
cial character of Baltimore and the upsurge of nationalism 
which followed the War of 1812. His close association 
with the business community and his role as spokesman in 
the legislature for the commercial interests of the city led 
him to become an early exponent of the American System 
--an advocate of a national bank, a protective tariff, and 





internal improvements. Strong financial and personal 
interests in the North proved more binding than the ties 
with Pendleton relatives in the South. 

During the decade of the eighteen thirties, Kennedy 
wrote his gently ironic sketches of plantation life in Vir- 
ginia, Swallow Barn, his novel of the Revolution, Horse- 
Shoe Robinson, and his romance of colonial Maryland, Rob 











of the Bowl. He was a conservative in literature as in 








politics, and his art, like his life, bore the hallmarks of 
gentle breeding--taste, restraint, and sensitivity. The 
contemporary fame of his novels, coupled with his natural 
cordiality of manner, brought him acquaintance with many 
of the literary men of his time, particularly Poe, Irving, 
Simms and Thackeray. 

In 1838 Kennedy was elected a Whig representative to 
Congress from Baltimore. He staunchly supported Clay’s 
American System during three terms. He published his 
political satire of Jacksonism, Quodlibet, and a justifica- 
tion of his party in its conflict with Tyler, Defense of the 
Whigs. He withdrew from active politics in 1845 to write 
a biography of William Wirt, but was recalled to serve 
briefly in 1852 as Secretary of the Navy under Fillmore. 
Kennedy was an enlightened and diligent public servant, 
and distinguished himself by insisting upon the responsi- 
bility of government to subsidize scientific research. 

He retired from politics in 1853 to devote himself to 
business, directing a textile mill and serving as first 
president of the Northern Central Railroad. During the 
Civil War he was an ardent Unionist and wrote a defense 
of the North, Mr. Ambrose’s Letters on the Rebellion. 
After the war he traveled widely in Europe. He died Aug- 
ust 18, 1870. Although not a man of broadly philosophic 
mind, he was a penetrating and objective observer of his 
world, and his books and the story of his life constitute a 
significant record illustrating the history of American 
civilization. 370 pages. $4.75. Mic 57-4188 
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POPULAR TEMPER OF THE GILDED AGE 


(Publication No. 24,265) 


Charles John Boyle, Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Professors Harry H. Clark 
and Jonathan W. Curvin 


Bronson Howard (1842-1908) was reported by the New 
York Times to be ‘assuredly the most popular writer of 
American plays,” and the majority of his contemporary 
critics seem to have agreed. Howard insisted that dramatic 
construction consists in satisfying popular demand and that 
“there is no development of [dramatic] art except in the 
line of popular taste,” and this insistence, coupled with his 
popularity at the box-office, makes his plays a particularly 
suitable basis for a study of the popular temper of his 
time. Since his productive years began in 1870 and ended 
in 1892, his works provide a sort of barometer for * The 
Gilded Age.” 

This study opens with ashort biography, a consideration 
necessitated by Howard’s recent obscurity. The following 
section studies the general dramaturgical backgrounds of 
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his day and reveals two schools: one which advocated the 
principles of the French constructionists or the well-made 
play, and the other which revolted against a tightly con- 
structed plot and pioneered for a realistic drama such as 
Herne represented. Howard adhered to the former, in- 
Sisting that a play had to have a well-constructed plot and 
that the satisfaction of the audience was the playwright’s 
prime consideration. The remainder of the dissertation 
studies thirteen plays and the reactions of the audience to 
them. 

One finds that the audiences had little taste for farce 
and even less for unhappy endings; they seemed best satis- 
fied with a kind of social comedy which was not critical of 
its central characters and which ended sentimentally and 
happily. The best liked plays usually taught a moral les- 
son and were frequently laced with chauvinism. Shenan- 
doah (1889), Howard’s most popular success, dealt with 
the Civil War and was characterized by spectacularism 
and superficial realism which covered an essentially un- 
real plot. It achieved a nationwide popularity by favoring 
the Union while celebrating Southern chivalry, by avoiding 
mention of any of the real issues, and by showing two mar- 
riages which symbolize a reunion between North and South. 

Howard’s plays show an expected gentility regarding 
sex: there is little kissing or physical contact between 
characters and no double standard of morality. However, 
there is some surprisingly suggestive talk in the early 
plays, but even mild oaths are censored from the later 
ones. On the other hand most of the plays contain lies told 
with no moral culpability by sympathetic people, usually by 
lawyers. A pragmatic principle reigned here, and the end 
justified the means. 

The Banker’s Daughter and The Henrietta show that 
wealth and big business were objects of popular fascina- 
tion but the public censured the obtaining of wealth by rep- 











rehensible means and therefore its attitude was ambivalent. 


Leading characters in most of the plays are extremely 
wealthy and the world of the plays is a moneyed one, but 
the quest for wealth is never shown. The newly-rich char- 
acters demonstrate neither social nor cultural incompe- 
tence. 

If one is to judge from Howard’s characters, the ideal 
woman of the day was not a crusader or a feminist. The 
plays frequently contained a spirited woman, a talkative, 
outré character, but she was only once a central figure. 
Howard’s heroine was always dedicated to love and mar- 
riage, her greatest destiny. She despised divorce and 
sexual impurity, was sensitive, moral, and stubbornly 
proud of the integrity of her love. It is in the change of the 
heroine in Howard’s last play (the unproduced Kate, 1906) 
that one sees the beginnings of a new era, for there she is 
a woman who deems passion, even outside the married 
state, better than a loveless marriage. 

393 pages. $5.05. Mic 57-4189 





FRENCH OPINION OF SHAKESPEARE FROM THE 
BEGINNINGS THROUGH VOLTAIRE, 1604-1778 


(Publication No. 22,886) 


Robert Wythe Cannaday, Jr., Ph.D. 
University of Virginia, 1957 


While several histories of the growth of Shakespeare’s 
reputation in France exist, each of these histories either 
confines itself to a growth of that reputation in a particular 
period or lacks the results of research carried on in this 
field during the last fifty years. The present study, while 
limited to the period described in the title, seeks to bring 
together all that has been accomplished to date into a his- 
torical narrative presented in the greatest particable de- 
tail. Due to space limitations, however, the La Place, 
Letourneur, and Ducis translations of the eighteenth cen- 
tury are not examined in detail; and figures appearing 
after 1734, aside from Voltaire, are treated only in sum- 
mary. 

Shakespeare’s history in France has always been 
stormy. During the greater part of the seventeenth cen- 
tury, his name was apparently unknown there. Even then, 
however, there are slight indications of influence in the 
writings of three “independents”, Schelandre, Hardy, and 
Cyrano de Bergerac. The first reasonably definite refer- 
ence to a Shakespeare play in France occurs in a letter 
written by Saint-Evremond to the Duchesse de Mazarin in 
1682. Two copies of Shakespeare’s plays are known to 
have been in French libraries during the century, but the 
dates of the inventories on which they appear have not 
been definitely established. A few scattered mentions of 
Shakespeare’s name in periodicals and two very doubtful 
translations of his plays date from the seventeenth century. 

Shakespeare’s name becomes well known in France for 
the first time during the eighteenth century. The increased 
popularity of English periodical literature and a growing 
interest in English political philosophy contribute greatly 


to his reputation as the outstanding writer of England. 


Philippe Destouches and, particularly, Abbe Prevost make 
noteworthy contributions, the first through his translation 
of portions of The Tempest, the latter through his Pour et 
Contre, which served as a major vehicle for the spread of 
knowledge of English literature. It is in the Pour et Contre 
that Shakespeare is first intelligently discussed at length 
by a Frenchman. The great contributor to the growing 
interest in Shakespeare was, however, Voltaire. First in 
the Lettres anglaises, later in the Appel a toutes les na- 
tions, the Commentaires sur Corneille and his two Lettres 
a l’ Academie, he makes important comment on many of 
Shakespeare’s plays and on his general ability as an artist. 
Voltaire’s own importance was so great that his words 
carry added weight. There is strong evidence of Shake- 
spearean influence in some of Voltaire’s plays, notably 
Zaire and Semiramis. Although many critics point to a 
change in Voltaire’s feelings towards Shakespeare during 
the course of his life (favorable to unfavorable), there is 
much consistency in his opinion: ‘Un genie barbare qui 
aurait été plus grand s’il avait vécu un siécle plus tard”. 
The eighteenth century marks the appearance of three im- 
portant translations of Shakespeare into French. Those of 
La Place and Ducis, however, cannot really compare to 
that of Letourneur (the only complete translation of the 
century). 
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At the end of Voltaire’s life, a small but significant 
group of Shakespeare adherents has arisen in France. It 
will be only with the later victory of the Romanticists, 
however, that his genius will be almost unanimously recog- 
nized in that country. 401 pages. $5.15. Mic 57-4190 


GEORGE BERNARD SHAW’S DRAMA OF IDEAS 
(Publication No. 24,173) 


Kenneth Clay Cathey, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Edgar H., Duncan 


The problem of this dissertation was to isolate and 
analyze the artistic techniques whereby Shaw managed to 
include an unprecedentedly large amount of purely intel- 
lectual material in his plays without destroying their ef- 
fectiveness as drama; or, to put it in other words, to show 
how Shaw dramatized ideas. 

It was found that his basic technical device is the con- 
frontation of characters having opposed aims, opinions or 
attitudes. The resulting arguments and debates between 
characters permit Shaw to introduce a wide variety of 
themes, theories and detached comments on modern life. 
Every major play which he wrote makes extensive use of 
confrontations as a means of maintaining interest during 
the presentation of relatively abstract ideas. 

Confrontations gained such importance in Shaw’s plays 
that he eventually came to base his entire conception of 
dramatic structure on them. After the completion of Man 
and Superman in 1903 the Shavian drama became essen- 
tially static, consisting primarily of a setting which al- 
lowed numerous characters to come face to face and argue. 
Thus the structure of Shaw’s major plays consists of little 
more than a series of confrontations. 

But Shaw realized that long arguments and debates, no 
matter how interesting in themselves, would prove weari- 
some if employed to the exclusion of other dramatic ele- 
ments. Accordingly he developed a characteristic manner 
of using sudden and startling reversals of situation, mood, 
phraseology and thought. This manner is chiefly responsi- 
ble for the constant sense of stimulation felt by an audience 
while witnessing a Shaw play. 

Shaw’s methods of characterization include certain in- 
novations designed to make his basic device of confronta- 
tion more effective. Especially the articulateness and ex- 
treme self-awareness of the Shavian characters are used 
to make the debates more incisive and more comprehen- 
sive. 

Shaw developed a highly unusual tone which serves the 
double function of making possible the introduction of a 
great variety of ideas and simultaneously concealing his 
own opinion with regard to the truth of the ideas. The tone 
is one of dissimulation, the central characteristic of which 
can be termed ‘unacknowledged pretense.” 

During the early part of his career, Shaw was frequently 
accused of being more preacher than dramatist, but he 
proved his artistic genius by fusing his various techniques 
for presenting ideas into a unified approach to playwright- 
ing. This artistry is especially apparent in a mature play 
like The Apple Cart, which is analyzed in some detail. 

281 pages. $3.65. Mic 57-4191 











THE AUGUSTINIAN TRADITION IN 
SEVENTEENTH CENTURY ENGLISH PROSE 


(Publication No. 23,189) 


Roger Dale Chittick, Ph.D. 
Stanford University, 1957 


My problem in this dissertation is threefold: first, to 
show that the religious doctrines of Augustine controlled 
both content and form in Puritan theological literature in 
seventeenth century England; second, to show that the 
twice-born religious experience chronicled in Augustine’s 
Confessions is a natural result of this theology and that 








this experience undergirds Puritan biography and autobiog- 
raphy; third, to show how this experience was transformed 
to provide the basis of Puritan allegory, which found its 
fullest development in John Bunyan. 

My procedure is to set the Augustinian tradition off, on 
the one hand, from Pelagianism and, on the other, from 
Thomism, I then show that the Augustinian tradition finds 
its seventeenth century expression in the Reformation view 
of man as contrasted with Renaissance humanism. Finally, 
I show that the Augustinian tradition, and its conflict with 
the ideas of the Renaissance, is reflected in seventeenth 
century prose by examining specific writers--for the Puri- 
tans chiefly Perkins, Sibbes, Donne, Baxter, Milton, and 
Bunyan. Jeremy Taylor is discussed as a typical witness 
for the Renaissance view of man. 

This examination reveals that: (1) Puritan casuistical 
and pulpit literature is controlled by Augustinian consid- 
erations; (2) John Donne, though Anglican in polity, is in 
doctrine closer to Puritanism than to Anglicanism; (3) the 
greatest synthesis of Augustinian doctrine in the seven- 
teenth century is to be found in Richard Baxter’s Catholik 
Theologie; (4) John Milton, by stressing in his De Doctrina 
the extreme individualism inherent in Augustine’s doc- 
trines, illustrates the fragmentation of the Augustinian 
tradition in the seventeenth century; (5) the experience of 
Christian conversion in Bunyan’s Grace Abounding paral- 
lels the same experience found in Augustine’s Confessions; 
(6) the interiorness of Augustinian doctrine tends toward 
allegory and that Puritan allegory, especially Pilgrim’s 
Progress and The Holy War, constitutes an allegorization 
of the Augustinian tradition. 

I conclude that (1) an understanding of Augustinian doc- 
trine and of Augustinian religious experience is necessary 
to an understanding of Puritan literature in the seventeenth 
century, and (2) a consistent, interesting, and largely orig- 
inal interpretation of that literature may be obtained by 
reference to Augustinian theology. 

362 pages. $4.65. Mic 57-4192 
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Mrs. Humphry Ward (1851-1920), one of the most 
popular writers of her generation, whose novels won the 
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admiration of Jowett, Pater, Huxley, Meredith, James, and 
Tolstoy, has, since 1910, suffered a steady decline in Lit- 
erary reputation. Recently, however, some modern critics 
have praised her work and commented favorably on her 
well-drawn characters, her narrative skill, and her pene- 
trating insight into the religious and political problems of 
her day. The purpose of this dissertation is to provide 
a comprehensive critical analysis of Mrs. Ward’s novels 
with the aim of revaluating them. 

Born into the gifted Arnold family and brought up in 
Oxford where she was closely associated with brilliant 


historians and theologians, Mrs. Ward developed an intense 


interest in social and religious problems. Her marriage 
to Thomas Humphry Ward, an editor of the London Times, 
brought her to London and a new world of politics and art. 
There she formed friendships with many of the influential 
men and women of the day; her creative spirit was kindled 
and she began the writing of novels reflecting contempo- 
rary currents of opinion. For this study, the novels have 
been divided into five groups: religious, political, histori- 
cal, social, and war novels. 

An examination of the religious novels reveals that they 
were not attacks on orthodox Christianity as many of her 
contemporaries charged, but the means whereby she pre- 
sented the religious controversies of a generation not only 
by discussing events but also by illuminating human beings 
caught up in spiritual conflict. These novels reflect Mrs. 
Ward’s own belief in the need for a religion consistent with 
scientific and historical learning and an Anglican church 
broad enough to include all diversities of religious opinion. 

The five political novels expressed an attitude toward 
political change which matched Mrs. Ward’s attitude to- 
ward religious change; in both instances, Mrs. Ward 
wanted reform and modernism, but she wanted them within 
the old framework and with the old traditions. The world 
of the political novels is brilliantly described and re- 
sembles Mrs. Ward’s world of the rich and the powerful. 
Aware of misery and poverty through her political activi- 
ties, she saw the duty of governments to correct injustice 
while maintaining existing social structures. Few of these 
political novels have literary merit; they are of value to 
the social historian as a vivid account of the English lei- 
sure class and of its political activities directed to retain- 
ing ancient privileges against rising democratic forces. 

Mrs. Ward’s interest in history led to the writing of 
five novels in which she took famous people of the past, 
re-named them, and told their stories in different settings. 
This method enabled Mrs. Ward to ignore the problems of 
research and, since she always needed a starting point in 
reality for her fiction, to use history as a source of ready- 
made plots and characters. Her interest in social condi- 
tions resulted in five novels which presented her concept 
of the ideal society. This was a society controlled by 
hereditary custodians of culture and tradition and held to- 
gether by a moral code based on duty and self-restraint. 

Mrs. Ward’s final works, four war novels, reveal her 
continuing interest in contemporary events and patterns of 
thought; these novels, however, lack vitality because Mrs. 
Ward could not sympathize with the changing world after 
1914, She failed in these novels to work out her plots and 
characters according to the terms in which she had intro- 
duced them. 





A brief review of Mrs. Ward’s non-fiction demonstrates 


how Closely they paralleled her novels in their expression 
of similar ideas and sentiments. They reveal Mrs. Ward 





as an intensely patriotic woman of many and diversified 
interests who saw man chiefly in relation to society. 

In judging Mrs. Ward as a novelist, this study has em- 
phasized the positive aspect and has examined primarily 
the nature of her achievement in terms of characters, 
plots, settings, themes, and style. Although some of the 
characters are largely personified ideas, others are 
vividly portrayed and reveal Mrs. Ward’s keen knowledge 
of human emotions. Even though the plots stem from her 
experience rather than from her imagination, her experi- 
ence was a broad one, and the plot incidents are presented 
with expert narrative technique. The settings, chiefly 
opulent interiors indicative of culture and tradition, serve 
as metaphoric expressions of the individuals who inhabit 
them and are linked with her major theme, the value of 
traditional society. Written in the idiom of the educated 
person, the novels have wit and flashes of humor; their 
chief weakness is that they lack a sense of proportion and 
detachment. 

As novels which popularized the intellectual, political, 
and social problems of the day, Mrs. Ward’s fiction is of 
value to the historian as a record of what people of her 
generation thought about. They are not, however, read 
today chiefly because the ideas and standards which Mrs. 
Ward glorified have been overthrown. Moreover, Mrs. 
Ward was no pioneer of literature, no innovator of tech- 
niques; her influence on other writers was never great 
and is now non-existent. However, the best of her novels, 
Robert Elsmere, Helbeck of Bannisdale, The Marriage of 
William Ashe, and The Story of Bessie Costrell are skill- 
fully constructed with well-drawn characters and colorful 
and lively incidents; they reveal keen insight into motives 
and emotions and set the mind astir by dramatizing ideas. 
Although not a highly original or imaginative writer, Mrs. 
Ward is a competent and skillful one who, through changes 
in taste and favorable modern criticism, may again find 
recognition. 328 pages. $4.20. Mic 57-4193 
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Analysis of the British monthly periodical Temple Bar 
(1860-1906) reveals that the magazine’s greatest value 
today is the picture it affords of the middle-class readers 
who were its principal supporters. With a circulation that 
varied from 30,000 to 13,000, Temple Bar throughout its 
career presented an almost unchanging format in every 
issue: two serial novels, two to four short stories, gen- 
erally three poems, and six or so miscellaneous articles 
dealing with political, social, religious, literary, histori- 
cal, or geographical curiosa, frequently intermixed with 
moral essays. : 

Until Temple Bar began declining about 1898, after its 
purchase by the Macmillan Company, the editors were 
men who understood the middle-class tastes of the maga- 
zine’s readers. George Augustus Sala (1860-1862), once 
an apprentice under Dickens on Household Words, con- 
tributed regularly to the London Daily Telegraph and had 
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scored triumphantly in Thackeray’s Cornhill Magazine; 
Edmund Yates (1862-1866) had assisted Dickens on the 
staff of All the Year Round, and his work had appeared in 
Bentley’s Miscellany and the Leader; and George Bentley 
(1866-1895) had learned his trade under his father, Richard 
Bentley, the manager of the Miscellany and editor of the 
127 volumes of “standard novels” which were among the 
most successful of Victorian publishing ventures. These 
shrewd men attracted as contributors Trollope, Collins, 
Reade, James, Twain, Harte, and Gosse, all of whom still 
retain a measure of popular standing, plus contemporary 
literary celebrities, now in eclipse, like Mary Elizabeth 
Braddon, Mrs. Henry Wood, Rhoda Broughton, and Marie 
Corelli. The editors also encouraged, early in their ca- 
reers, such men as Buchanan, Stevenson, Gissing, Doyle, 
Forster, Masefield, and Benson. Temple Bar was further 
notable for its translations of stories by Tolstoi, Turgenev, 
Chekhov, Daudet, and Balzac, long before these men gained 
much popularity in England. 

Analysis of the contents of the magazine discloses a 
good deal about its readers’ tastes and problems and as- 
pirations. One may note, for example, the gradual but 
definite changes in the heroes and heroines as the century 
progressed. In the period 1860-1880, the attractive males 
in fiction were generally wealthy and frequently noble, and, 
if they were not ministers, worked at managing their es- 
tates or at manipulating vast holdings in stocks and bonds; 
the maidens whom these heroes loved were generally shy, 
modest creatures of a Pre-Raphaelite strain. After 1880, 
however, new types emerged. The males were often men 
of modest means struggling to climb in the commercial or 
artistic worlds, and their heroines were usually brisk, 
bright young women engaged in social work and in projects 
smacking of Feminism. 

Other changes, too, may clearly be observed in the 
pages of Temple Bar. The political allegiance of the mid- 
dle class may be traced in its shift from Liberalism to 
Conservatism; and the growing religious tolerance of the 
period may be seen in the more general acceptance of 
Catholics and Dissenters as sympathetic characters in 
fiction. 

Lastly, Temple Bar will serve students of the period 
1860-1906 in demonstrating that the average readers of 
the time, despite their sentimental piety and their love of 
lachrymose works about lost loves and dead babies, were 
not necessarily the stuffy mannerists and prigs suggested 
by the common interpretation of the term ‘ Victorian.” 
Temple Bar could often be frank and objective in its treat- 
ment of physical fact. In this area as well as in matters 
of literary taste, politics, religion, and general psychology, 
the magazine gives us a vivid picture of its subscribers. 

420 pages. $5.35. Mic 57-4194 
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A Handbook to Keats’s Poetry was written to give stu- 
dents convenient access to certain information about each 











of Keats’s poems, as well as his two plays (and the frag- 
ment of a play, Gripus). The letters are not discussed 
separately as such, but are quoted from freely to support 
statements made about the poems. 

In presenting the material the writer follows a six- 
point outline. First, the manuscripts and transcripts now 
known, with the location of each, are given. Second, the 
date is given for the first publication of each poem, with 
the name of the book or periodical in which it appeared. 
Third, the text of the work is discussed briefly, such as 
number of lines, type of poem, and its prosody. Fourth, 
the genesis and composition are handled in four parts: 

1. the date of the composition; 2. the genesis of the poem; 
3. the circumstances of composition; 4. miscellaneous in- 
formation concerning the writing of the work. Fifth, the 
sources from which the poet drew his material, and the 
influences which may be traced in the poem are pointed 
out. The influences are considered under three headings; 
1. the influence of other writers on the poet as shown in 
each poem; 2. the influence of other poems by Keats on. 
the one being discussed; 3. other influences, such as na- 
ture, works of art, association with certain friends, et 
cetera. Although this plan is curtailed somewhat in ex- 
amining the shorter poems, it is particularly followed in 
the long poems. Last, the criticism and after-history of 
the poem are presented. In general earlier periodical 
criticism is listed first, and later criticism follows. When 
there are many critical comments, the adverse remarks 
are placed first, followed by the favorable ones. The 
after-history gives when and where the poem was pub- 
lished at a later date than its original publication. 

The poems are arranged chronologically as closely as 
it is possible to do so. Those which have only the year of 
composition given (no month) are placed last in the group 
composed during that year. The chronological order is 
used in order to give the reader an opportunity to follow 
the growth and development of Keats as a poet. This 
growth may be traced from his early sentimental juvenile 
poetic attempts through the neo-Platonic quest for im- 
mortality in Endymion, the reversion to sentimentality in 
The Pot of Basil, and the development of his new philoso- 
phy of negative capability (based on Shakespeare) which 
culminated in Hyperion, The Eve of St. Agnes, and the 
great odes. 684 pages. $8.65. Mic 57-4195 
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The popularity of travel as a device for complicating 
stories of love and adventure is manifest in the literature 
of Europe from the beginning of its recorded history. In 
Spain a persistent interest in travel is evident in the vari- 
ous literary currents of the Middle Ages and the Renais- 
sance, and is especially apparent in the siglo de oro. A 
study of the significance of travel in the whole Spanish 
literature of this period would be of a magnitude inconsistent 
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with the purpose of this investigation. The writer, there- 
fore, has concentrated his attention on the prose fiction 

of the seventeenth century. In this epoch of Spain’s great- 
est literary influence, the novel was particularly flourish- 
ing. The development of printing, the increase in literacy, 
and the enforced leisure resulting from the incipient de- 
cadence of Spanish economic, military and colonial enter- 
prises fostered the growth of an avid and largely uncriti- 
cal reading public. The catholic taste of the readers and 
the varying genius of the writers are reflected in the large 
volume and heterogeneous nature of narrative prose pro- 
duced and in the wide range of its esthetic quality. The 
purpose of this study is to assess the relative significance 
of travel beyond the boundaries of the Peninsula in these 
imaginative tales and romances as they are investigated 
in chronological order of appearance. 

The following conclusions have been reached: in at 
least one-fourth of approximately two hundred works of 
prose fiction published in Spanish between 1600 and 1700, 
travel is an evident and frequently an essential element. 
This faction may be generally classed as didactic or enter- 
taining in design. The first class is composed of the pica- 
resque novel, Lucianesque satire and allegory. The func- 
tion of travel in these literary types varies with the nature 
of the work: in the picaresque novel the peripatetic ac- 
tivity of the protagonist, mostly confined to Spain, is an 
essential characteristic; in the Lucianesque satire the 
aerial journey, the trip to the underworld and the dream 
voyage are Salient features; and in the allegory the sym- 
bolic figures traverse real and imaginary geographical 
areas in the course of their adventures. Entertainment or 
escape fiction comprises the novela cortesana, the pastoral 
and the imitations and adaptations of the Milesian tale. In 
the novela cortesana travel is merely incidental to the 
stereotyped plot, and is largely restricted to the countries 
of western Europe, particularly Italy and the Mediterra- 
nean area. The travel element in the pastoral novel is 
usually introduced in an interpolated narrative with which 
a shepherd entertains his rustic audience. Travel plays 
the role of greatest importance in the Spanish imitations 
of the Milesian tale. Peregrinations, shipwrecks, capture 
by pirates and bandits, frequent separations and reunions 
of lovers and extensive sojourns in remote areas are com- 
monplace in this genre. Travel is a significant feature in 
itineraries, autobiographies, and miscellanies which, 
while not technically prose fiction, usually romanticize 
alleged fact, especially with reference to exotic regions. 
America plays a surprisingly minor role in the fiction that 
followed the great era of discovery and exploration. In 
novelistic travel, realism and verisimilitude are usually 
neglected. Spanish customs and sentiments are casually 
transplanted to strange and remote lands. In general, the 
treatment of imaginary travel suggests that, where it was 
not a vehicle for satire, it was designed primarily to en- 
tertain the reader with vicarious adventure. Persistent 
recurrence of the travel motif in the disparate examples 
of narrative demonstrates the popular taste for exoticism, 
but the scenes and incidents involved are adapted most 
often from the ancient formula of the Greek romances. 
Little novelty was added by an enormous expansion in the 
geography of the world. 160 pages. $2.10. Mic 57-4196 
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The cultural era of the German High Baroque is viewed 
most accurately as one essentially courtly. Almost ex- 
clusively representative for that period is the genre po- 
litical courtly novel, in which, furthermore, only three 
works produced by German novelists are genuinely courtly. 
One of these, Arminius, was the work of an author with no 
feeling for novel form, who allowed it to become a loosely 
organized vehicle for seventeenth-century knowledge and 
theories of all sorts, so that the designation “novel” can 
here be applied only with reservations. The Duke of 
Brunswick, Anton Ulrich (1633-1711), possessed, on the 
other hand, acute sensitivity for epic form. He enjoyed a 
peculiar gift for concise narration in eloquently pure and 
well-balanced German, and he used remarkable psycho- 
logical insight and skill in characterization. Departing in 
the 1660’s from a French model, he created in Aramena 
the first absolute courtly novel in the German language. 
There began to appear from his hand in 1677 a maturer, 
more original work, Octavia. Our study deals with this 
novel. 

Our approach to the topic has been determined by 
earlier criticism. From the first German literary his- 
torians, the Romantics--who had the privilege of select- 
ing, with only few exceptions, the subjects for later criti- 
cism--until the second quarter of our century, the courtly 
novel was neglected. Anton Ulrich, too, received little at- 
tention, although he is also of some importance as a friend 
of Leibniz, with whose aid he became responsible for the 
later fame of the Wolfenbiittel library. G. Muller found 
use for our novelist, however, in his contribution to Wal- 
zel’s Handbuch; and since that time studies have appeared 
on individual aspects of one or the other of the novels. 

The present thesis seeks to analyze and to evaluate one 
novel as an infrangible whole which brings a courtly world- 
view into Baroque art form. 

To that end, we follow the application by Anton Ulrich 
of a technique which, because it reflected a basic problem 
in the seventeenth-century German consciousness, was of 
almost unparalleled popularity in the era of the Baroque: 
the technique of dissimulation, of concealing the reality 
behind a simulated superficies. This style feature is se- 
lected because it seems to offer the single means by which 
one might illustrate the Baroque form of the novel and 
demonstrate the relationship of that form to the content 
of the work. We thus heed dissimulation on the part of the 
author as well as on the part of the individuals he depicts. 

Our analysis of the form of Octavia departs from struc- 
tural features which are “Baroque” in the sense under- 
stood by H. Wolfflin and defined for literary art forms by 
F. Strich; hence we rely heavily upon those two critics. 
We find dissimulation to be the primary means used by 
Anton Ulrich for precluding demarcation between the pos- 
sible and the actual in the identities of the characters and 
in their actions; for retarding the plot solution and for 
heaping extensive and varied ornamentation onto a thus 
expanded framework; and for simulating a tectonic design 
in which separate plot elements first seem to belong to 
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spaces of their own but then become so intricately inter- may take the form of contrasts between the literal mean- 
related within the novel pattern that only a transient image ing and the implied significance of words (verbal irony), 
of the work as a whole is to be conceived by the reader. between the outer pretenses and the true inner personali- 
With W6lfflin, we call that style malerisch which con- ties (irony of character), or between the expectation and 
sistently dissembles the real and stresses the false ap- the event that actually takes place (irony of situation). An 
pearance. The distinction between appearance and ulti- attempt has been made to classify examples of these dif- 
mately discovered reality is not one of discernible proba- ferent types of ironic expression in Ega’s novels and to 
bility, but one teleological: the real is that which is logi- study the specific technical devices that are employed to 
cally contributive to the better world order to be attained make the author’s ironic attitude evident to the reader. 
by the events in the novel. The reader of Octavia, and the Ega’s verbal irony is presented in a variety of forms. 
characters therein, sense at all times the ineluctability of Of considerably greater import than inversions and under- 
that absolute real. They knowingly perceive the overt statements are the more subtle contrasts stemming from 
event as only a purely ocular, transient and deceptive a choice of words that appear inappropriate in reference 
image. to the context. The contradictions created by these con- 
Decisive for the content of Octavia is that each charac- flicting words in close grammatical association, which 
ter must survive and act in a state of sustained incertitude. never fail to illuminate some bit of truth, form one of the 
For the exemplary major characters, to act is to dedicate most distinguishing features of the novelist’s ironic ex- 
oneself, in spite of paradoxical appearance, to courageous pression. | 
and pertinacious struggle for the supposed real, foreor- It is quite evident that verbal irony is closely connected 
dained good. Anton Ulrich sought to demonstrate a vir- with Ecga’s technique of character portrayal. The author’s 
tually infinite range of individual responses within such a own ironic comments are widely used for revelations of 
problem scheme. Our thesis attempts to illustrate his their false appearances. In addition, there is much irony 
achievement in this respect. in the characters’ speech, expressed either with conscious 
In conclusion, we examine briefly two other seventeenth- intent by those who share the viewpoint of the author, or 
century novels where dissimulation plays a dominant role, quite unknowingly by characters who lack his insight into 
Argenis and Cléopatre; but we find that these works, al- reality. The most human personalities, however, are 
though of influence upon Anton Ulrich, apply dissimulation those who share only partially their creator’s ironic de- 
in a comparatively inept manner and for ends relevant only tachment and are enriched with a complex inner life of un- 
to external form. Our most important finding is that the certainties and guilt. 
form and the content of Octavia are in essence one percep- Inner motives of the characters are very often directly 
tion, in that the artistic form of the novel is an embodi- responsible for the ironic situations that develop in the 
ment of a fundamental theme: the paradoxical contradic- plots, and at times the circumstances tend to mold the 
tion between the apparent and the real, which is a central characters. Although the circumstances are often tragic, 
problem of the German Baroque and of this Baroque novel. the grimness of such scenes is regularly relieved by comic 
272 pages. $3.50. Mic 57-4197 interruptions of seemingly trivial importance. The ironic 
effect of many of the situations is greatly heightened by 
the use of dramatic irony, a form of expression in which 
some character is ignorant of plot developments and fails 
to understand the full import of the words he either speaks 
IRONY IN THE NOVELS OF ECA DE QUEIROZ - or hears. 
ae The distinguishing features of Eca’s ironic expression 
(Publication No. 24,201) are the characteristic comic tone rs leo all the novels 
Emma May Hill, Ph.D. and maintained in a variety of ways, the distinctive tech- 
The University of Wisconsin, 1957 niques by which the novelist exposes the pretenses of his 
characters without commenting obviously upon their de- 
Supervisor: Lloyd A. Kasten fects, and, above all, his unusual manner of combining 
words so that through apparent contradictions he illumi- 
For many years there has been general agreement nates some truth. In this latter skill he can be compared 
among the critics of Eca de Queiroz that his writing is with no other novelist of his period. 
very much influenced by a special view of life. None of — 319 pages. $4.10. Mic 57-4198 
his critics, however, has adequately defined this attitude : 
or made a thorough study of the manifold forms in which 
it affected the novelist’s literary expression. Although in 
Eca’s work there can be found numerous examples of hu- 
mor, wit, and satire, his characteristic viewpoint is an A HOUSE DIVIDED: A STUDY OF THEME 
ironically detached attitude that permits him to perceive IN THOMAS WOLFE’S NOVELS 
incongruities present in the world about him. It is the pur- SA 
pose of this study to examine the various aspects of Eca’s (Publication No. 21,264) 
ironic attitude, as it is revealed in his novels, in order to Lester E. Hurt, Ph.D. 
show how he expresses this view of life artistically and to University of Minnesota, 1956 
discover the part it played in the shaping of the form and 
content of his novelistic art. While it is by no means a key to solve all the problems 
For this study irony has been defined as an incongruity of form in Thomas Wolfe’s work, there is a continuing 
between appearance and reality that may be perceived only | _ theme running through all the novels (Look Homeward, 
when life is viewed with detachment. These incongruities Angel, Of Time and the River, The Web and the Rock and 
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You Can’t Go Home Again) which serves to give them a de- 
gree of thematic unity. This theme, which grows out of 
Wolfe’s consistent interest in the problems of American 
culture, is found in his dramatization of that culture as 

one of fragmentation, lacking cohesion, form and unity. 

As a result, Wolfe sees Americans as a peculiarly nomadic 
people. 

The theme of cultural division is divided into three 
major parts: 

1. The division between the spirit of craftsmanship 
and the spirit of possession. 

2. The division implicit in the class structure. 

3. The split between North-South and city-village 
culture. 

The cleavage between the spirit of the craftsman and 
the spirit of the owner, the profit maker, the buyer and 
seller, is developed largely in terms of the characters. 
The prototypes are W. O. and Eliza Gant, and the touch- 
stone is their respective attitudes toward property. For 
Eliza, ownership of property is the first virtue. Property 
is to be bought, used and sold for profit. Ownership is 
justified by the profit motive. It is also a cardinal virtue 
in its own right. For Gant, ownership of property is to be 
avoided except for use. For him, ownership is morally 
established only when the labor of the owner has been 
mixed with the property to create it and when the property 
is used by the owner. The essence of Gant is creativity. 
He is also the patriarch, the creator of ritual and of social 
order and unity. Eliza and her way of life are non-creative 
and operate as a divisive force. Most of the major char- 
acters in the four novels may be classified as belonging 
to either the Eliza or the Gant type. 

The second split which Wolfe saw in American culture 
is the class division. While not developing a Marxian con- 
cept of class struggle, the Wolfe novels dramatize the an- 
tagonism between the laboring class, especially the crafts- 
men, and the financial masters of the country. They 
dramatize the existence of extreme poverty side by side 
with great wealth and luxury. Most important of all, Wolfe 
demonstrates that the ostensible leaders, both financial 
and cultural, of America are, in Arnold Toynbee’s terms, 
only a dominant minority, not a creative minority; they 
have in fact ceased to lead. As in the division between 
craftsmanship and possession, the class division is drama- 
tized by Gant and Eliza and by those other characters who 
resemble them. 

The third major split in American culture studied in 
the novels is the division between the culture of the North 
and the South and that of the village and the city. A major 
result of this geographic division is a provincial spirit 
which works against the accomplishment of cultural unity. 
Here again, the initial point of reference is Gant and Eliza. 

Growing out of these three major divisions in the cul- 
ture is a spirit of violence which Wolfe sees as peculiar 
to American life. 

In Wolfe’s analysis of America as a divided culture, 
there is always an implicit search for the good society, 
for the “City of God.” Wolfe characterizes the Gant side 
of the culture as a race of wanderers, of searchers. There 
are certain cultural and spiritual values in Wolfe’s con- 
cept of the City of God, and these values, the result of his 
analysis of American culture, give further artistic unity 
to the work. 
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This study was begun as an attempt to account for cer- 
tain similarities of stylistic effect in the novels of Field- 
ing, especially Tom Jones, and those of later English 
comic novelists. An analysis of Fielding’s verbal irony 
discloses that a particular device, here named connotative 
irony, is operative in yielding the impression of assurance, 
control, and urbane comic awareness that characterizes 
the style of Fielding and his successors. 

In a review ef the subject of literary irony, undertaken 
in order to place connotative irony in its relation, histori- 
cal and generic, to other ironic forms, an hypothesis is 
advanced as to the possibly distinguishing feature of irony 
--a lowest common denominator which links all recog- 
nized forms. Since there is no generally accepted defini- 
tion which includes all of the various manifestations tagged 
with the name of irony, this hypothesis may prove useful 
as a test by which irony in any form may be identified. 
The hypothesis itself is tested at some length against 
critical pronouncements on irony and against recognized 
examples of irony in literature. 

A discussion of Fielding’s irony relates his introduc- 
tion of it into the novel with his practice of authorial in- 
trusion and with his dual purpose, comic and didactic, in 
Tom Jones. 

Irony in Tom Jones, substantial as well as verbal, is 
examined in detail with a view to establishing the part 
played by connotative irony in the achievement of the total 
effect of the novel. The use of a single word, “prudence,” 
throughout the book is analyzed as an example of the 
method of connotative irony, the analysis showing how 
Fielding employs the device both for the purposes of com- 
edy and for the development of his major themes. The 
three ensuing chapters are expositions of the techniques 
and functions of connotative irony, other kinds of verbal 
irony, and substantial irony as they appear in Tom Jones. 

Connotative irony after Fielding is briefly surveyed in 
Jane Austen, Thackeray, and Dickens, with an afterword 
on its survival in the twentieth-century novel, specifically 
in P. G. Wodehouse and in English writers of detective 
fiction. 230 pages. $3.00. Mic 57-4200 
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The present study is an examination of Southern Agrar- 
ianism and of the poetry and novels of Robert Penn War- 
ren. Its purpose is to exert upon the commonplaces of 
contemporary liberalism the critical pressure which these 
intellectual and literary materials generate. 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2612 


LANGUAGE AND LITERATURE 





Although Agrarian doctrine of the 1930’s was a useful 
corrective of the excessive abstractness and absoluteness 
of liberal rationalism, Agrarianism was based upon a 
blind commitment to the concrete and suffered from a 
facile abstractness and absoluteness of its own. The Agrar- 
ians have taken divergent paths in recent years, but their 
original doctrine was remarkably coherent and compre- 
hensive. They regarded human behavior as reflective of 
religious belief, and they conceived of supernaturalism 
and its social and aesthetic derivatives as fundamentally 
opposed to intellectual abstraction and its expressions in 
society and art. Insisting upon the discrepancy between 
the universe as it exists in the concrete and man’s limited 
ability to encompass it abstractly in science or philosophy, 
they favored supernaturalism and its attendant myths and 
rituals. They considered myth the vessel of non-abstract 
knowledge, and ritual the discipline whereby this knowledge 
is preserved. 

Rejecting modern urban industrialism as a purely prac- 
tical and therefore rapacious expression of the secular 
metaphysic, they proposed a return to subsistence farming, 
the traditional way of life of the yeomanry of the Old South, 
as morally and aesthetically superior: by its concreteness 
it would make possible not only moral control of the means 
of production, but also the exercise of sensibility, the 
uniquely human faculty which checks our abstract inroads 
upon nature by demanding that we enjoy it. 

Echoing their defense of myth and of farming, Ransom 
and Tate justified poetry as cognitive. For them poetry 
provided knowledge which is complete: not merely rational 
or scientific, but experiential, combining conceptual clarity 
and perceptual richness. Both the literary manner and the 
thematic content of Warren’s work recall the Agrarian 
distrust of abstraction. Warren is unwilling to propose a 
poetic vision without subjecting it to pressures inimical to 
it; and in questioning liberal social idealism he adduces 
not the concrete particular of the Agrarians but the experi- 
ence of the individual in the dramatic process of moral 
self-definition. He is valuable as a critic of liberalism 
not only because his scepticism rests upon direct experi- 
ence rather than metaphysical assertion, but because, in 
emphasizing the drama of self-realization, he conceives 
of the self as primary and as surpassing the demands of 
social idealism. 

Warren’s central theme is paradoxical: man, morally 
limited, yet impelled to realize a moral ideal, must si- 
multaneously inhabit real and ideal realms. Increasingly 
Warren has turned from “wisdom,” from a statement of 
this theme, to “redemption,” to the attempt to force the 
reader to identify his own moral situation with the uni- 
versal human predicament. The result of this effort at 
“inwardness” in the lyric is a dense, rapid flow of dream- 
like images; in the novel, a melodramatic insistence and 
an expansion of the mythic element until it becomes the 
whole novel. The poetry is most successful when Warren’s 
method, the juxtaposition of contrarieties, does not appear 
arbitrary or forced; the novels succeed insofar as War- 
ren is able to bridge the gap which separates image from 
idea; for as an artist he suffers from precisely the sort 
of division which, in the moral sphere, is his obsessive 
subject and the object of his frenzied discontent. Brother 
to Dragons, Warren’s most explicit statement about the 
liberal tradition in America, is his most successful book; 
here he triumphs over the division by so openly declaring 
it that it is readily dismissed. — 

230 pages. $3.00. Mic 57-4201 








REPRESENTATIVE TRAGIC HEROINES IN 
THE WORK OF BROWN, HAWTHORNE, 
HOWELLS, JAMES, AND DREISER 


(Publication No. 24,311) 


Raymond Andrew Miller, Jr., Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Professor Harry H, Clark 

Considering tragedy to be universal, it possesses 
meaning for the modern American. What the meaning is 
in its variations and its vitality, seen in representative 
works of five American novelists, is both the purpose and 
theme of this dissertation. The novelists include Charles 
Brockden Brown, Hawthorne, Howells, James, and Dreiser. 

Brown creates sentimental heroines who have re- 
course to fainting spells at moments of crisis, but he 
shows those same heroines as they come to understand 
that virtues may be instrumental to misery. He treats 
happiness, marriage, and religion. He touches, therefore, 
on three fundamentals of human destiny. Jane Talbot, the 
subject of his most complete picture of a woman, works 
her own ruin while designing nothing but good. Molded in 
part by her environment, she rises above the circum- 
stances of her milieu. In experiencing love, in penetrat- 
ing appearances or social masks, and in the learning 
gained Jane Talbot establishes the standard or test which 
serves as the measure for the entire study. On these 
three counts -- love, recognition cf the conflict between 
appearance and reality, and consequent learning -- the 
tragic heroine may be measured and judged. Jane Talbot 
is perhaps Brown’s most tragic heroine. 

Hawthorne’s tragic heroines go “all astray.” They do 
not take the world’s way, they step aside for an instant. 
They must see the truth for themselves. Zenobia, Miriam, 
and Hester pay with loneliness and suffering, as they must, 
for justifying their own hopes of themselves. They learn 
that the world is not as they imagined it, that the firmest 
substance of human happiness is but a thin crust spread 
over the chasm beneath our feet, that we walk amid illu- 
Sive stage scenery. Hester Prynne, for example, hopes 
from the first to purge her soul and to work out another 
purity than that which she lost. She achieves that purity 
to become one of those rare individuals who knows self- 
justification. She becomes as well a great tragic heroine. 

Howells writes of “tragedy that comes in the nature of 
things.” His specific treatment is the rise, a theme or 
term including both plot and character. The tragic figure 
does rise to a higher level where the whole world is.com- 
prehended. Even Christine Dryfoos, who has an economic 
rise, increases in stature and grows after her defeat. Her 
motives are probable and admirable, and she is true to her 
total experience if only for a moment. 

Henry James as the most visual, the most scenic, and 
the most subtly penetrating of the five novelists possesses 


the highest tragic sense. His portrait of women range from 


femme du monde to serving maid. He shows their portraits 
against the background of many of the world’s fascinating 
cities: New York, London, Paris, and Rome. These women 
move in the ‘great’ world. Individual as they are, they pos- 
sess freedom of the will and often represent whole national 
traits and traditions. From Christina Light to Mme. de 
Vionnet, the tragic heroines exercise painstaking self- 
examination to promote internal reform; their high goal is 
perfection. They make this interior search inorder to live. 
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Dreiser narrows tragedy, or supplies at least another 
basis. His major themes are the meaning of the city and 
the influence of science. Dreiser shows that man’s powers 
are limited, that life is mean or a trap. .But man, a stumb- 
ling structure of brief import, persists in seeing himself 
as a figure of glory and beauty. He questions and specu- 
lates over the reason for his being, and worries over it. 
Sister Carrie, Jennie Gerhardt, or Roberta Alden never 
achieve total insight; but their blind struggle inspires pity 
and terror which is the heart of tragedy. 

470 pages. $6.00. Mic 57-4202 


ABRAHAM FLEMING, ELIZABETHAN 
MAN OF LETTERS: 
A BIOGRAPHICAL AND CRITICAL STUDY 


(Publication No. 23,620) 


William Edward Miller, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Allan G., Chester 


In Chapter One I have attempted to assemble all as- 
certainable facts of the life of Abraham Fleming. In Chap- 
ters Two through Seven I have considered Fleming’s works, 
divided into the following categories: religion and devotion, 
history and antiquarian reports, lexicography, education, 
translation, and miscellaneous fields. 

The biographical sketch provides a clearer picture than 
has hitherto been available of Fleming’s life as a univer- 
sity student. In particular, an analysis of the entries in 
Fleming’s name in the Buttery Books of Peterhouse, Cam- 
bridge University, and of the statutes of the Senate of the 
University has yielded a plausible explanation of the ex- 
traordinary award of the bachelor’s degree to Fleming 
seven years after his last recorded residence. Fleming’s 
successive careers as “learned corrector” (perhaps for 
the printer and publisher Henry Denham), as domestic 
chaplain to Catherine Howard, Countess of Nottingham, and 
as rector of the church of St. Pancras Soper Lane, London, 
have been outlined and illustrated with pertinent evidence. 

The critical survey of Fleming’s works is the fullest 
account published up to the present time of Fleming’s own 
books, as well as his contributions to other men’s books. 
Particular attention has been given to Fleming’s devotional 
manuals and other religious writings, to his editorial la- 
bors for Holinshed’s Chronicles (1587), and to his transla- 
tions made for educational purposes. 

An attempt has been made to show that Fleming’s chief 
purpose in producing a translation of Vergil’s Eclogues and 
Georgics in 1589 was to implement the pedagogical device 
of double translation. Other translations of Fleming may 
have been made with the same purpose, but the evidence is 
less clear. 

A survey of the books published during Fleming’s liter- 
ary period has revealed a number of additional items fora 
bibliography of works in which Fleming had a part. Notable 
among these are Edward Hutchins’ A Sling Against the 
Great Goliah; The Common Places of Peter Martyr, trans- 
lated by Anthony Marten; and De Vera Christiani Hominis 
Fide by Jacobus Wittewronghelus. 

By the use of many passages from Fleming’s works, a 


























distinction has been developed between the quality of his 
prose and that of his verse, and it has been contended that 
the quality of his prose is far superior (in twentieth- 
century terms) to that of his verse. It has, however, been 
argued that the application of purely aesthetic standards 
to Fleming is inappropriate, since his purposes were re- 
ligious, patriotic, and educational rather than aesthetic. 

As an Elizabethan and as a student of theology, the 
mother of all knowledge, Fleming felt himself competent 
in all areas of thought. Consequently he dealt with many 
categories of ideas, betraying no misgivings of inadequacy. 
He was an Elizabethan “universal man” partly because he 
had no conception of specialism. To him knowledge was 
integral, and he entered into the area of science as readily 
as into that of theology, without recognizing any deep gulf 
between the two. 

Fleming’s devotion to religious, patriotic, and educa- 
tional motives, and his catholic attitude toward knowledge 
made him more a child of his age than many of his more 
famous contemporaries. He was a representative man. 

534 pages. $6.80. Mic 57-4203 


FANNY BURNEY AND THE THEATRE 
(Publication No. 23,054) 


Marjorie Lee Morrison, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor Ernest G. Mossner 


Fanny Burney, member of a family which had been “of 
the profession” for three generations, had a multifarious 
contact with the theatre and a lifelong devotion to it. A 
study of her Diaries seems to indicate that she actually 
knew more plays than any other genre, for she acknowl- 
edges knowing ninety-four plays but reading only tennovels 
from 1768-1800. And her novels contain more scenes 
picturing the theatre than do those of any other novelist of 
her time. 

Fanny Burney’s first use of the technique of the stage 
occurs in the Early Diary. Social affairs are recounted in 
dialogue with the speaker indicated as in plays. They are 
complete with stage directions and “props.” People are 
observed and portrayed as if they were type characters. 

It is this use of dramatic scenes that makes Fanny Bur- 
ney’s Diaries her chief literary achievement. 

The most direct product of her love of the theatre was 
the writing of nine plays, existing in holograph form in 
The Berg Collection of The New York Public Library. Her 
first comedy, The Witlings (1779), was discarded because 
of its resemblance in theme to Les Femmes Savantes, its 
caustic satire of the Bluestockings, and its faulty plot con- 
struction. Three completed tragedies--Edwy and Elgiva, 
The Siege of Pevensey, and Hubert de Vere--as well as an 
incomplete tragedy, Elberta, are failures because of Fanny 
Burney’s lack of a tragic sense and her slavish dependence 
upon an inferior stage convention, the “she-tragedy.” A 
comedy, Love and Fashion, and a musical farce, The Tri- 
umphant Toadeater, are mediocre, but The Woman Hater, 
a sentimental drama, might well have succeeded on the 
eighteenth-century stage. The Busy Day, a comedy which 
pictures realistically the shift in values caused by the 
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impingement of classes in a changing social order, has 
universal value. 

Some of the best and many of the worst elements in 
Fanny Burney’s novels seem to be related to the stage of 
her day. Her habit of letting the characters reveal them- 
selves dramatically through speech and action or by means 
of a commentator, her construction of characters on an 
outline furnished by the stage but colored by the customs 
of her day, and her use of dramatic scenes to write comedy 
of manners constitute her best qualities. Her novels gain 
unity by focusing through the eyes of the heroine, who 
serves as a chorus character. 

A failure to define her talent, a mingling of varied and 
incongruous elements in the mode of the eighteenth- 
century stage, and an adoption of a stilted style common to 
sentimental drama account for the worst elements of her 
novels. In fact, in subject matter, types of characters, and 
mode of treatment Fanny Burney’s successive novels fol- 
low the path taken by the stage of her day. 

Evelina (1778) is essentially comedy of manners, soft- 
ened by sentimentality, marred by farce--the favorite 
comic type after 1750. Cecilia (1782) is basically serious 
moralizing drama mingled with the love and honor conflict 
of heroic tragedy. Camilla (1796) adds to a courtesy novel 
many of the sensational elements to be found in both senti- 
mental drama and melodrama. The Wanderer (1814) com- 
bines a melodramatic story of hidden identity with a study 
of the occupations open to women in the manner indicated 
by Diderot in his theory of the genre sérieux. 

In brief, the comedy of manners that was Fanny Bur- 
ney’s métier is overwhelmed by sentiment and sensation, 
expressed in a stilted style. In following its “false light,” 
she lost her way as did the theatre of the eighteenth cen- 
tury. 390 pages. $5.00. Mic 57-4204 




















O ALTITUDO: A COMPARISON OF THE 
WRITINGS OF WALT WHITMAN, 
D. H. LAWRENCE, AND HENRY MILLER 


(Publication No. 24,180) 


Homer K. Nicholson, Jr., Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Richmond C, Beatty 


There are many points of similarity in the basic be- 
liefs and attitudes of Walt Whitman, D. H. Lawrence, and 
Henry Miller, and those resemblances are reinforced by 
the affinities felt by both the others for Whitman, and by 
Miller for Lawrence. This comparative study of the three 
men investigates these similarities, defines a literary type 
common to all three, and helps to evaluate their literary 
work. The study is literary rather than personal or bio- 
graphical; consequently, although other works are used 
for support and reference, the discussion is centered on 
the writers’ major literary productions: Whitman’s 
Leaves of Grass; Lawrence’s Women in Love, Lady Chat- 
terley’s Lover, and the short stories; and Miller’s Tropic 
of Cancer, Tropic of Capricorn, The Colossus of Maroussi, 
and Sexus and Plexus (Books I and II, respectively, of The 
Rosy Crucifixion). Since Lawrence in most ways occupies 
a position intermediate between Whitman and Miller, he is 
the central figure of the study. 












































Passages from the important works are used to prove 
the basic attitudes which are common to the three writers. 
All three are discontented with the established literary 
forms and regard them as outworn and now merely con- 
ventional, incapable of communicating any new or real ex- 
perience. Consequently, they seek to develop new forms 
better suited to the expression of their own particular 
ideas. They are similarly distrustful of standard logic 
and rationalism. Though none of them is a mystic in the 
strictest sense, all tend towards mysticism in their em- 
phasis of knowledge from sources other than the reason 
and in their common concern with the relationship between 
the self and the “other.” Without going to the mystical ex- 
treme of divine agnosia, they are positively anti-intellec- 
tual, believing that the processes of reason lead only to 
false or trivial knowledge, and that the highest kind of 
knowledge is somehow arrived at through the senses and 
instincts--an attitude which has been described as “blood- 
thinking.” 

They are most concerned with the interpersonal rela- 
tions of man to woman and man to man. All three are 
specifically and intensely concerned with sexual relations 
between man and woman, this relationship. often serving as 
the typical experience in which strong emotion (always 
highly valued for itself) and sensuous contact culminate 
in significant but un-intellectual “knowledge.” Lawrence 
and Whitman are almost equally concerned with the possi- 
bility of a close, passional and physical (if non-sexual) re- 
lationship between individual men. 

Charges of obscenity and pornography have been leveled 
at all three of these authors, and with some reason, though 
Whitman does not seem indecent now. Both Lawrence and 
Miller use the “unprintable” words, Lawrence in their 
primary meaning only, but Miller also as pejoratives and 
intensives. In none of the three, however, does the aim 
seem to be either to shock or to titillate the reader. 

All three associate sudden, strenuous emotional revo- 
lutions with a persistent use of the imagery of death and 
rebirth, and with a tendency toward prophecy. 

In an age of increasing anti-intellectualism and decline 
of philosophical faith in discursive reason, a moderate 
mystical tendency expressed with literary art has perhaps 
more validity in relation to “reality” (rather than merely 
to aesthetics) than has been generally realized. The work 
of Lawrence, especially his masterpiece, Women in Love, 
seems to be the most complete literary success among 
the three; and Miller’s literary inadequacies point up the 
necessity for art in the communication of beliefs and atti- 
tudes, even though the writer may disclaim any artistic 
intentions. 164 pages. $2.15. Mic 57-4205 








EDGAR ALLAN POE: THE AMERICAN CONTEXT 
(Publication No. 23,628) 
Elizabeth Phillips, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Robert E, Spiller 


The problem of Edgar Allan Poe: The American Con- 
text is to reconstruct the cultural circumstances of early 
nineteenth century America and to interpret the achieve- 
ment of Poe in relation to those circumstances. 
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In an introduction, Poe is studied as a cultural hero of 
whom the prevailing opinion is that he is the supreme type 
of the artist isolated from his society. The principal ar- 
guments implying Poe’s isolation are four: that he was 
European in his thought, that he was psychologically dis- 
turbed, that he was aristocratic in his sympathies, and 
that he was an artist for art’s sake. 

Chapter one treats Poe as a writer at the beginning of 
the cycle of American cultural independence. Poe’s work 
is seen to be a fusion of an European concept of poetry as 
the delineation of the ideal with attitudes and assumptions 
consequent to the political and social changes in America. 
The materials used for the chapter are Alexis de Tocque- 
ville’s essay predicting “Some Sources of Poetry Among 
Democracies” in Democracy in America, Part II (1840), 
Poe’s critical papers, poetry and prose fiction (1835-1849). 

Chapter two establishes first that Poe’s view of his 
personal disturbance was in the conceptual terms of early 
American psychology and then investigates Poe’s use of 
that psychology in his writing. The primary materials are 
the studies in mental medicine made by Benjamin Rush, 
Charles Caldwell, Issac Ray, and Thomas C. Upham; Poe’s 
personal correspondence compared with accounts of his 
employers and friends on the problem of his drinking; and 
three stories of deranged persons, “Berenice,” “The Tell- 
Tale Heart,” and “The Black Cat.” 

Chapter three shows Poe’s political and social views 
to be typical of the American writer of his generation; 
examines the relation of his work to the breaking down of 
the aristocratic convention and the emergence of the com- 
mon man as a hero in American fiction; and discusses 
Poe’s interest in social criticism. Materials include so- 
cial and political history of the period, Poe’s critical work, 
and a large group of his stories, including ten satirical 
pieces. 

Chapter four relates Poe’s aesthetic theory to the anti- 
authoritarianism characteristic of the liberal minds of his 
generation, of which the American Transcendentalists are 
traditionally representative; and suggests that Poe’s con- 
cern with critical law parallels the American society’s 
emphasis on law in the political domain. In conclusion, it 
is argued that Poe’s art for art’s sake, specifically ori- 
ented in a belief in freedom of thought, is an attempt to 
free art from ideology and to achieve a form of poetry ac- 
cessible on its own terms which permit a creative re- 
sponse and final judgment by the individual reader. Ma- 
terial is drawn from social and intellectual history and 
Poe’s work, especially his evaluation of the American 
poetry of the period. 

Seen in terms of the cultural situation, the writing of 
Poe is more fully explained than has been hitherto pos- 
sible, and his continuing significance in American and 
world literature is newly defined. 

282 pages. $3.65. Mic 57-4206 








W. B. YEATS AND GENERIC TRAGEDY 
(Publication No. 22,904) 


Benjamin Lawrence Reid, Ph.D. 
University of Virginia, 1957 


Numerous statements of Yeats show that he considered 
the definition of life as tragedy essential to philosophical 





maturity: “We begin to live when we have conceived life 
as tragedy.” He conceived art as an expression and de- 
fiance of the tragic sense of life, a “heroic cry in the 
midst of despair” and an “act of faith and reason to make 
one rejoice in the midst of tragedy.” By casting his art in 
lyric form, .and by his subjectivity, making “tragedy” out 
of the material of ordinary personal experience, Yeats 
makes it difficult to analyze his work by criteria we nor- 
mally apply to tragedy. He involves us in two conceptions 
of tragedy: (1) the relatively standardized literary genre, 
generally dramatic, epitomized by the Greek tragedians 
and Shakespeare, and codified by Aristotle and later 
critics, which we can call “systematic” tragedy; and (2) 
the ordinary thinking man’s sense of human existence, with 
its gulf between ideal and real, as radically tragic, a 
“vulgar” knowledge of failure and fatality, which we can 
call “generic” tragedy. How truly discrete are the two 
conceptions ? What can we learn of their relationship by 
studying a vulgar-tragic art such as that of Yeats? His 
lyrics show interesting correlations of the two concepts; 
and they offer, as well, a compact focus for studying one 
of the “bastard” modes into which formal dramatic tragedy 
has retreated since the Renaissance. 

Close analysis of Yeats’s long poetical career, from 
the stock romantic sadness of his “Celtic Twilight” vol- 
umes before the turn of the century, through the poems of 
realistic personal conflict of his middle period, to the 
extravagantly passionate poems of his three late volumes, 
The Tower, The Winding Stair and Other Poems, and Last 
Poems, reveals a pattern of development that seems char- 
acteristic and significant. His philosophical system in A 
Vision preserves his tragic sense even in the midst of a 
sweeping mystical determinism. 

In the poems, Yeats’s tragic “Sequence” begins with 
the rejection of the “dream” of well-being and perfecti- 
bility, and the radical recognition of experience as generi- 
cally tragic, constituting initiation into philosophical ma- 
turity. The tragic initiate next counters tragic fatality 
with the resources of passion ‘ennobled by intensity, by 
endurance, by wisdom.” The passion then cools and moves 
toward the reconciliation of the cathartic state. This isa 
pause rather than aconclusion. Recognizing that “ Nothing 
can be sole or whole/ That has not been rent,” the initiate 
moves into the transmuted state of paradoxical “tragic 
joy.” This is followed by a final phase of transcendence 
which takes several forms: a condition of “innocence” or 
acceptance, “contemplation of what is”; a fertility cele- 
bration in defiant anachronistic sensuality; a variety of 
extravagant hyperboles of theme, image, speech, and 
music. Thus, by the end of his career, Yeats seems to 
have recapitulated all the movements of the “normal se- 
quence” of the primitive original of the tragic form, the 
Dionysus-Mystery: Contest, Tearing-Asunder, Messenger, 
Lamentation, Discovery, Recognition, and Resurrection; 
and he presents a variant, as well, of that “special final 
peripeteia, from grief to joy,” which Murray believed was 
lost with the satyr-plays of the early Greek tetralogies. 

Juxtaposing the generic-tragic poems of Yeats, the 
primitive ritual form, and the “typical form” of *system- 
atic” tragedy, suggests this hypothesis: “generic” and 
“systematic” tragedy have common roots in the blood- 
knowledge underlying early tragic ritual, and have always 
been organically related: the “systematic” is a sophistication, 
a tailoring and projection, of the subject-matter and emotion 
supplied by the “generic.” 376pages. $4.80. Mic 57-4207 











The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2616 


LANGUAGE AND LITERATURE 





THE DEVELOPMENT OF NARRATIVE 
TECHNIQUE IN THE ENGLISH DRAMA, 1585-1595 


(Publication No. 23,143) 


Roger Hiller Sale, Ph.D. 
Cornell University, 1957 


The major elements in the English drama in 1585 were 
artificial court entertainments, the dramatic technique of 
which was, by and large, that of traditional Roman comedy, 
and formless, debased versions of the great fifteenth cen- 
tury morality plays. During the next ten years, a group of 
techniques was developed which permitted dramatists to 
unify the heterogeneous materials so congenial to English 
audiences, and to treat these materials in increasingly 
complex ways. To the development of these techniques 
Shakespeare, of course, made a major contribution; their 
earliest full deployment can be seen in such plays as 
Richard II and Romeo and Juliet. This thesis attempts to 
trace the development of these techniques during these ten 
years and to show the relationship between Shakespeare 
and his predecessors. | 

Although neither Lyly nor Marlowe was interested pri- 
marily in creating complex dramatic form, they made the 
first contribution to the development of such aform. Both 
showed how language could be used dramatically, yet 
neither exploited its complete possibilities for the drama; 
both began to characterize their heroes by such indirect 
means as foil characters and subplots. In a general sense, 
they were the first Elizabethan dramatists. 

More serious and successful attempts were made at 
organizing large and varied dramatic wholes by Kyd in 
tragedy and Greene in comedy. Kyd’s great achievement 
was the creation of a background society which could pro- 
vide modes of action and thought which contrast with and 
define the dilemma of the tragic hero. Greene’s most im- 
portant contributions were the creation of a double or mul- 
tiple plot structure, also designed to define character and 
theme through contrast, and a use of minor characters to 
modify the audience’s attitude towards the main characters. 
Neither Kyd nor Greene was fully aware of the potentiali- 
ties of their creations, but they used methods with which 
later dramatists could work and gain more complex effects. 

The developments in comedy and tragedy were not as 
important as those in the history play. Here the creation 
of complex form was almost entirely due to Shakespeare. 
In the Henry VI plays, he invented the “faction history” in 
which shapeless iistorical data are organized in terms of 
large groups or factions. In Richard III and Richard II, he 
developed the conception to the point where the main fig- 
ures were too complex to be contained in a faction and de- 
manded a more intricate form to reveal all their personal 
and political thoughts and emotions. In these plays, also, 
Shakespeare began to complicate the relationship between 
the major figures and the minor choral characters in the 
interest of amplifying the audience’s attitude towards the 
hero. 

Shakespeare’s development in comedy and tragedy was 
not as fast or as decisive as it was in the history play. His 
first work in the traditional genres shows many signs of his 
superiority to his predecessors, but it was not untill 1595 
and Romeo and Juliet and A Midsummer Night’s Dream that 
he completely outstripped Kyd and Greene. 

253 pages. $3.30. Mic 57-4208 


























JOYCE’S JESUIT SCHOOLING 
(Publication No. 23,087) 


Kevin Sullivan, Ph.D. 
Columbia University, 1957 


“You allude to me as a Catholic,” James Joyce once 
remarked, “You ought to allude to me as a Jesuit.” This 
paradox suggested a fresh point d’appui for a study of 
Joyce. The first step in such a study was clearly to as- 
semble certain basic facts about Joyce’s Jesuit education, 
but it was soon evident that this first step was a journey 
in itself. As a result, the present study is neither an as- 
sessment of his catholicism nor an analysis of his Jesuit- 
ism; it is primarily a work of definition--a definition, 
hitherto lacking, of Joyce’s actual relationship with the 
Jesuits. It is, therefore, factual and biographical rather 
than critical or theoretical. It is based very largely on 
primary sources and original research; when use has been 
made of secondary materials, it has frequently been to 
correct or amend them in the light of more primary factual 
evidence. 

At Clongowes Wood College between September, 1888, 
and December, 1891, young Joyce was immersed in a 
deeply religious atmosphere, almost monastic in its in- 
tensity. The psychological impact of his religious orien-_ 
tation during these early years was never wholly lost on 
him, even after faith itself was lost. Indeed, his religious 
fervor seemed to increase during the years of his early 
adolescence (1893-1898), spent under the guidance of the 
Jesuits at Belvedere College, Dublin. It was toward the 
end of his time at Belvedere that the boy faced the first 
major decision of his life: whether or not to become a 
Jesuit. The decision is clear, the circumstances surround- 
ing it somewhat less so. Three things, however, seem 
certain: first, that Joyce considered the possibility of a 
vocation a good deal more seriously than is generally sup- 
posed; secondly, that Stephen Dedalus’ spiritual crisis in 
the Portrait is neither a factual nor a psychological re- 
enactment of a similar crisis in Joyce’s own adolescence; 
and thirdly, that Joyce’s refusal of a vocation is quite 
distinct from his later rejection of Catholicism. 

Contrary to popular belief, the influence of the Jesuits 
on Joyce after he left Belvedere was negligible. At Uni- 
versity College, Dublin, where he spent the years 1898- 
1902, the Jesuits were no more than educational care- 
takers who had not a free hand even in devising the cur- 
riculum. From this time on they had no real hold either 
on Joyce’s mind or his conscience. The young man now 
became and remained an autodidact. He succeeded, more- 
over, during these four years, in giving himself a really 
first-rate education which was in part made possible by 
the Jesuits. They helped in this by founding or reactivat- 
ing college societies and academies in which Joyce, unlike 
Stephen Dedalus, took active interest. He was also for- 
tunate in his contemporaries at the university, with many 
of whom he was generally on better terms, and some of 
whom were more important to the life of his mind at this 
time, than is usually supposed. They, too, contributed in 
various ways to his self-education. 

But the work of the Irish Jesuits, so far as Joyce is 
concerned, was complete before the end of the boy’s sev- 
enteenth year. They had by then left on him a psychologi- 
cal, moral, religious, intellectual, and even social impress 
which, in so far as it explains the kind of person he at any 
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.time was, helps to explain the kind of work he later pro- 
duced. But prerequisite to any understanding of the artist 
or his work is the simple truth which this study, on the 
basis of factual evidence rather than critical analysis, 
again reaffirms: life and literature do not so interpene- 
trate that the story of Stephen Dedalus may be read as the 
history of James Joyce. 290 pages. $3.75. Mic 57-4209 


HEINRICH VON KLEIST AND 
GOTTHILF HEINRICH SCHUBERT 


(Publication No. 24,330) 


Ursula Thomas, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Walter Gausewitz 


Many critics of Heinrich von Kleist’s works have as- 
sumed that the Dresden period of his life, from September, 
1807, through April, 1809, was a time when he absorbed 
many new ideas in a field with which he had been compara- 
tively unfamiliar, the so-called Nachtseite der Natur, 
which includes, in general, the non-rational elements of 
human nature. According to the scholars, he was intro- 
duced to these elements by the nature-philosopher, Gott- 
hilf Heinrich Schubert, who delivered a series of lectures 
on the Nachtseite der Naturwissenschaft in Dresden during 
the winter of 1807-08. Moreover the critics point out that 
Schubert mentions in his autobiography that he conversed 
with Kleist on the subject of magnetism, clairvoyance and 
related phenomena during the fall of 1807. They assert 
that the result of the conversations and attendance at the 
lectures is to be found principally in Das Kathchen von 
Heilbronn, with its portrayal of enticingly strange manifes- 
tations of the Nachtseite. They find repercussions of Schu- 
bert’s influence in the later works and even in Penthesilea, 
which, in its conception, clearly antedates Kleist’s ac- 
quanitance with Schubert. Concerning this trend in Kleist 
criticism we have come to the following conclusions: 

Examination of the early works in chronological order 
reveals that Kleist was aware of the vital aspects of the 
Nachtseite der Natur before he met Schubert. In Die Fami- 
lie Schroffenstein, Kleist’s earliest published work, the es- 
sential characteristics of the peculiarly Kleistian form of 
the Nachtseite are already apparent, and the phenomena 
which manifest themselves in that early drama appear 
again and again in the later dramas and Novellen. 

Almost the only manifestation of the Nachtseite in the 
later works without a clearly identifiable analogue in the 
Familie Schroffenstein is the sleep-walking and sleep- 
talking in Kathchen and Prinz Friedrich von Homburg. 
However, despite the claims of critics, the introduction of 
these scenes does not demonstrate that Kleist was ob- 
sessed with the subconscious to the detriment of form; 
with conscious awareness he shapes these phenomena for 
a specifically dramatic purpose: to reveal the innermost 
personality. Kleist had already observed that the real 
self can be perceived only at moments when the conscious, 
reasoning being who has concealed himself behind a veil 
of culture is caught unawares in an involuntary movement, 
a blush, or under the stress of an extreme emotional 
crisis. Sleep-walking and sleep-talking provided a further 





















































means for revealing on the stage the heart of the human 
being. 

Those writings of Schubert which former critics have 
cited as evidence of his influence on Kleist have been re- 
examined, and Schubert’s theories about the Nachtseite 
have been compared with Kleist’s dramatic portrayals re- 
vealing the subconscious. The two men were found to have 
widely divergent views with regard to the Nachtseite. Fi- 
nally investigation of Schubert’s autobiography and his 
writings previous to his arrival in Dresden has indicated 
that he was not aware of the significance of the Nachtseite 
der Natur before he met the circle of friends around Kleist 














in Dresden. 
The collated text of the thirteenth lecture of Schubert’s 
Ansichten von der Nachtseite der Naturwissenschaft as it 











appears in the first three editions (1808, 1818, 1827) is at- 
tached as an appendix. 149 pages. $2.00. Mic 57-4210 


THIS FAR GOAL OF TIME: 
A STUDY OF SHELLEY’S ITALIAN POETRY 


(Publication No. 23,089) 


Milton Thomas Wilson, Ph.D. 
Columbia University, 1957 


Shelley was not a precocious poet; he mastered a genre 
or medium by experiment and practice. As critic, he be- 
lieved in spontaneous creation, but saw that “the limita- 
tions of the poetic faculty” made it necessary “to revise 
at leisure” and transform the excess of invention into “a 
finished drawing.” As both critic and poet, he presents 
less the synthetic, unified imagination of Coleridge than a 
prophetic imagination, looking “before and after,” and 
acting in sequence. The poems of Shelley’s Italian period 
seek an end beyond their own time-ridden limitations; 
they are potential poems, acorns that contain all oaks, 
“pregnant with the lightning that has yet found no con- 
ductor.” 

They belong to two worlds, a ‘radical” and a “ Pla- 
tonic.” The “radical” is the world of the philosophes 
(modified by Christian emphasis on the will); empirical in 
its epistemology and stressing the egoism-altruism op- 
position in its ethics. Its historical goal is the millennium, 
its means, the regeneration of the will. The (somewhat 
arbitrarily named) “Platonic” is a world of rivalry be- 
tween the One and the Many, the Form and the Image; 
otherworldly in its epistemology and negative in its view 
of evil. Its (post-historical) goal is the Eternal City or 
“the burning fountain,” its means, Death and the ultimate 
Apocalypse. 

In Shelley’s radical world the central figure is the 
circle, expanding beyond or contracting upon the self. 
Good is centrifugal, evil centripetal. “The great secret 
of morals is love; or a going out of our own nature... .” 
Poetry improves morals by enlarging “the circumference 
of the imagination.” In his Platonic world it is architec- 
ture imperilled by chaos and mutability. Shelley’s sus- 
ceptibility to architectural imagery was stimulated by the 
Venetian city on the sea, the Neapolitan underwater palaces 
and “disinterred city,” and the Roman Coliseum. From 
such material Shelley fashions his vision not merely of 
civilization “pavilioned upon chaos,” but also of a nature in 
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which the fluidity and evanescence of cyclic processes 
mingle with the stiffness and abstraction of architectural 
and geometric forms. 

Shelley’s Italian poetry moves through the first toward 
the second of these worlds, and Prometheus Unbound, by 
showing most clearly the direction, stages, and incom- 
pleteness of that movement, is his central poem. When 
Prometheus regenerates his will and resists the tempta- 
tions to self-contempt and despair, he defines the con- 
structive side of Shelley’s radical world, whose destruc- 
tive side appears most fully in the self-contemplating, 
self-condemning, self-justifying characters of The Cenci. 
But the consequences of Prometheus’ regeneration, while 
magnificant, are nevertheless flawed. “Chance, and death, 
and mutability,” however minimized, remain to darken the 
millennial rejoicings. Although the soaring spirits are 
free to colonize the surrounding chaos, Time is never 
finally conquered; Demogorgon warns that “infirm” Eter- 
nity may necessitate a recurrent Promethean struggle. 











Epipsychidion and Hellas reach similar, ambiguous con- 
clusions. Only within the conventions of Adonais does 
Shelley’s Platonic world approach fulfilment. When 
Adonais ends, the ethical will and Earthly Paradise of his 
radical world have faded away. 

Shelley defends poetry eloquently. Yet his Platonic 
contempt of Time, his belief that “the deep truth is image- 
less” and his vision of “the mind in creation” as “a fading 
coal” make the ostensible goal of poetry unattainable and 
the poem an anticlimax. Poetry subjects Idea to Image, 
the One to the Many. It strains after the truth by varied 
approximation, “Giving for one which it could ne’er ex- 
press/A thousand images of loveliness.” But Shelley’s 
Platonic aesthetics need not be condemned as unpoetic. 
Poetic integrity is illusory, the symbol always inadequate 
to the thing symbolized, a poem prophetic, not perfect. 
The created work is less the Paradise of the imagination 
than its Purgatory. 
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PROFESSIONAL DEVELOPMENT OF 
REFERENCE LIBRARIANS IN A 
UNIVERSITY LIBRARY: A CASE STUDY 


(Publication No. 23,345) 


Margaret Enid Knox, Ph.D. 
University of Dlinois, 1957 


Industry has become increasingly aware that manpower 
is its most valuable resource and that it has a responsi- 
bility both to the individual and to the company to provide 
opportunities for the development of talents and abilities of 
its managerial staff. Executive development programs 
differ in the application and adaptation of methods and 
training devices, but they are based in general on a similar 
core of training principles and practices. Some of the 
methods used to encourage the development of executive 
talents are the conference, case study, job rotation, inter- 
departmental meetings, performance reviews, committee 
assignments, consultants, formal management courses, 
understudy, multiple management, counseling, communica- 
tion devices, executive inventories, and position analyses. 

This study has attempted to show that the fundamental 
principles and procedures of executive training programs 
and many of the techniques used in the development of 
managerial personnel may be applied to the professional 
development of reference librarians in a university library 
and that such a program may be carried on in the midst of 
a busy library service schedule. 

A reference department in a library serving a state 
university was chosen as the subject of this case study. 

To determine the training needs of each reference librar- 
ian the following procedure was undertaken: organization 
charts of the library and the department were prepared; 
position analyses, giving the duties and requirements of 
each position in terms of technical knowledge, human skills 
and conceptual skills, were made; the qualifications and 





performance of each librarian was appraised on a free- 
form evaluation report; during counselling sessions train- 
ing needs were delineated and plans for development of 
each staff member were made; a replacement chart was 
constructed to point out those staff members who should 
be given special training for future positions of greater | 
responsibility. 

Some of the training needs revealed by the appraisal 
were common to all the reference librarians, although to 
varying degrees. Therefore, such group techniques as the 
problem-solving conference, staff meeting, monthly semi- 
nar, and special departmental bulletin were used _ to give 
the staff knowledge of current reference publications, ref- 
erence values of older works, and resources of the library 
and its divisions. These training techniques also helped 
the group develop such human skills as the ability to work 
together and to cooperate, to analyze problems, discuss 
various possibilities and reach agreement as to the best 
solution. Through the presentation of topics involving 
broad library principles and those encouraging a wider 
outlook on library problems, conceptual skills were en- 
hanced. 

Many training needs of individual staff members could 
not be adequately met by the use of group methods since 
any professional development program is by nature highly 
individual, The understudy method, special duty assign- 
ments, formal graduate study, committee assignments, 
exchange, and encouragement to participate in the work of 
professional associations were among the individual train- 
ing techniques used. 

Yearly appraisals of each reference librarian, on semi- 
logarithmic charts, reveal that the most pronounced prog- 
ress was in the acquisition of technical knowledge, with 
the least informed staff members showing the greatest 
improvement. The training program aided the develop- 
ment of conceptual skills to a greater degree than was ap- 
parent in the area of human skills, reflecting the difficulty 
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in changing attitudes and habits. The ratings indicate that 
every staff member increased in ability and knowledge to 
some degree during the training period. 

From this case study it appears that the success of any 
development program for reference librarians will depend 
upon professional interest,‘a clearly understood purpose, 
a program designed for each person’s needs, careful prep- 
aration, participation of each librarian, support of the ad- 
ministration, and periodic appraisals of the program. 

208 pages. $2.70. Mic 57-4212 


LIBRARY FACILITIES AND SERVICES IN 
NEBRASKA SECONDARY SCHOOLS ACCREDITED 
BY THE NORTH CENTRAL ASSOCIATION 


(Publication No. 23,922) 


Floyd Raymond Meyer, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: J. Galen Saylor 


Statement of the Problem 

The purpose of this study is to evaluate the library 
facilities and services in Nebraska schools that appeared 
to have superior programs on the basis of accepted in- 
struments of evaluation, so that other schools might utilize 
the techniques in the improvement of their libraries. 

A secondary purpose is to compare, describe, and ana- 
lyze critically the library facilities and services of these 
North Central Association schools so that the results might 
be applied to all schools. 








Procedure 

The literature concerning secondary school libraries 
was reviewed and an evaluative instrument, A Planning 
Guide for the High School Library Program, was chosen. 
Permission was secured from the American Library As- 
sociation to abridge and paraphrase this work in develop- 
ing A School Library Evaluative Questionnaire. This ques- 
tionnaire was sent to all units in North Central Association 
schools in Nebraska. Information used was based upon 
replies to this questionnaire and interviews with librarians 
selected at random. 

















Findings 

Careful analysis of the data revealed the judgment of 
the librarians as to those facilities and services that were 
outstanding and those that were desirable to have. These 
items were considered to be those that should be incor- 
porated in any school library program, and they dealt with 
the following areas: (1) activities and services for stu- 
dents, including student assistants, student suggestions, 
and student participation, (2) knowledge necessary for the 
librarian in the reading guidance program and activities 
based upon that knowledge, (3) services performed by the 
librarian in social guidance and general use of the library, 
(4) services performed by teachers, (5) teacher participa- 
tion in the library program, (6) accessibility of library 
facilities, attendance in the library, and library use, (7) 
standards, size, status, schedule, and activities of the 
library staff, (8) budget, appropriations, orders, and pur- 
chases for the library program, (9) materials, including 





books, pamphlets, magazines, newspapers, audio-visual 
materials, and their selection, organization, and adminis- 
tration, (10) classroom and special collections, and (11) 
quarters and equipment. 


Recommendations 








School systems should include the items listed in the 
various areas in planning their school library program. 

School systems should continue to strengthen their 
programs, especially in areas in which they are weak or 
do not have adequate library facilities and services. 

School systems should give careful consideration to 
the following: (1) exhibits and student projects in the Li- 
brary, (2) cooperation between administration, teachers, 
and librarian, (3) staffing the library with full-time or 
part-time clerks and staffing with teachers who perform 
library functions, (4) paying professional assistants on the 
basis of background, training, experience, and work ac- 
tivities the same as teachers, (5) selecting materials 
from the Children’s Catalog and the Basic Book Collection 
for Junior High Schools, (6) administering the audio-visual 
program through the school library, and (7) maintaining 
records and files for special collections as part of the 
school library. 

The Nebraska State Department of Education should 
continue to emphasize the development of adequate library 
facilities and services in all schools. | 

The Nebraska State Committee of the North Central 
Association should continue to make the library the heart 
of the instructional program. 

School systems should place greater emphasis on pro- 
viding adequate time for the librarian and teacher- 
librarian to devote to library activities and assign library 
responsibilities as a teaching load, not as though it were 
an extra activity. ex 

School systems should use the consultative services of 
the State Department of Education and the University of 
Nebraska in improving their school library programs, 
facilities, and services. 220 pages. $2.85. Mic 57-4213 











A STUDY OF CERTAIN FACTORS IN 
INSTITUTIONS OF HIGHER EDUCATION WHICH 
INFLUENCE STUDENTS TO BECOME LIBRARIANS 


(Publication No. 23,377) 


Agnes Lytton Reagan, Ph.D. 
University of Illinois, 1957 


The purposes of the study were (1) to identify factors 
in institutions of higher education which may influence 
students to become librarians; (2) to estimate the relative 
importance of these factors; (3) to determine the way in 
which the factors operate, either singly or in combination, 
in colleges and universities. 

From data provided by thirty-three accredited library 
schools, the institutions attended by 8,796 individuals who 
were graduates of a fifth-year program in librarianship 
(Fall, 1948-Spring, 1955) or working for a fifth-year de- 
gree (Spring, 1955) were identified. From the institutions 
located in this country, seventy were selected for study. 
Two criteria governed selection of a school: (1) it had 
been attended by at least ten individuals in the group of 
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8,796; (2) when institutional size was taken into account, it 
ranked high in comparison with similar institutions in the 
number of former students represented in the group. 

On the basis of the literature, a questionnaire concern- 
ing factors which may influence students to become librar- 
ians was constructed. The mailing list consisted of indi- 
viduals in the above group who had attended the selected 
institutions. A 10 per cent sample of individuals from the 
selected universities was used. Replies were received to 
66.8 per cent of 1,479 possible inquiries. Because of cer- 
tain limitations and characteristics of the data, nineteen 
schools were excluded from the study. Attention thus 
focused on twenty-three liberal arts colleges (twelve co- 
educational, eight women’s, and three men’s colleges); 
sixteen teachers colleges; and twelve universities. The 
number of replies dealing with these fifty-one institutions 
was 700. 

On an institutional basis, five major factors were iden- 
tified. Influence of individuals was the most important 
factor. After individuals, two factors which were of equal 
importance--publicity and use of libraries--ranked next. 
Work experience and library education were fourth and 
fifth, respectively. In several liberal arts colleges, use 
of libraries was particularly influential. In the teachers 
colleges, library education was second in importance. 

Individuals who were most influential were members 
of the library profession. Their influence was inclined 
to result from conscious efforts to make students aware 
of librarianship. In a few colleges faculty members ex- 





erted more influence than librarians, but this was gen- 
erally indirect and belated in effect. Printed materials 
were largely responsible for the presence of publicity. 
These tended to strengthen interest, while career confer- 
ences were seemingly more effective in initiating interest. 
Use of libraries appeared to foster favorable attitudes to- 
ward the profession, but its effect was often indirect and 
delayed. Influence of work experience depended mainly 
upon the individuals responsible for assignment and super- 
vision of work. Influence of library education was fre- 
quently attributable to undergraduate library science 
courses. In a few schools, these apparently were particu- 
larly influential in arousing interest of students who had 
not seriously considered the profession; in others, they 
served chiefly to strengthen earlier decisions, or to in- 
fluence indirectly later decisions. On some campuses the 
influence of a graduate library school was evident. 

The negative influence of the five factors was also ap- 
parent, but no attempt was made to determine its extent. 

Certain factors tended to appear in combination. One 
pattern included influence of members of the library pro- 
fession and influence of publicity, work experience, and/or 
library education. A second pattern, found chiefly in col- 
leges with strong liberal arts curricula, included influence 
of faculty members and influence of use of libraries. It 
appeared that a combination of factors from the two pat- 
terns which took into account conditions in a given college, 
might result in a situation unusually productive of librar- 
ians. 230 pages. $3.00. Mic 57-4214 
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ON MINKOWSKI AREA 
(Publication No, 23,298) 


William Clarence Bennewitz, Ph.D. 
University of Dlinois, 1957 


In this paper we develop a theory of area for minkow- 
skian spaces. 

Given a euclidean n-space, we define a non-negative 
functional over the convex bodies K and the symmetric n- 
dimensional convex bodies U of the space which we call 
the generalized (n-1)-dimensional minkowski area of the 
boundary of K with respect to U. We show that this func- 
tional possesses the usual attributes of an area and that 
every non-negative functional defined over the convex 
polyhedra of some euclidean n-space and satisfying rela- 
tively simple additivity, monotonicity, and homogeneity 
properties is, necessarily, the generalized minkowski 
area of the boundaries of the convex polyhedra with re- 
spect to some n-dimensional symmetric convex body. 

Although the generalized minkowski area functional is 
not affinely invariant and, consequently, cannot be utilized 
directly as an area in minkowskian spaces, we relate our 
work to that of Busemann and show that whenever a certain 
transformation on convex bodies, first introduced by Buse- 
mann, possesses an inverse, our generalized area be- 
comes identical with Busemann’s area defined with re- 
spect to the inverse. 

Let M(K,U) denote the functional which is the minkow- 
skian surface area, in the sense of Busemann, of K rela- 
tive to U as unit minkowski sphere. We show that M(U,U), 
which may be interpreted as the (n-1)-dimensional min- 
kowski area of the surface of the unit sphere U of a min- 
kowski space, is bounded from above, bounded away from 
zero from below, and assumes its least upper bound and 
its greatest lower bound. In the two dimensional case, we 
prove that 6 < M(U,U) < 8, that the value 6 is assumed 
only if U is affinely equivalent to a regular hexagon, and 
that 8 is assumed only if U is a parallelogram. This re- 
sult for the lower limit duplicates a result of C. M. Petty, 
but our methods of proof are entirely different. 

We next show that the length of a geodesic circle ina 
2-dimensional finsler space possesses an expansion simi- 
lar to the well-known expression 


L = 2nr - 3 Kr® + Or’) 
for the length L in a 2-dimensional riemannian space of a 
geodesic circle of radius r with center at a point having 
gaussian curvature K, and we are led to a system of in- 
variants for 2-dimensional finsler spaces which merit 
further study. 61 pages. $2.00. Mic 57-4215 


2621 





AN IMBEDDING FOR LOCALLY PRODUCT SPACES 
(Publication No, 23,307) 


Lewis Clark Butler, Ph.D. 
University of Illinois, 1957 


Given topological spaces X and B, a cover of B by open 
sets {Ug} = 2 , anda continuous map p of X onto B, we 
say that X is locally product, or, more precisely, that (X, 
B, p) is a locally trivial triple relative to Q , if p™(U,) 
is homeomorphic to Ug X Yg for some Yq and for every a. 
Given a locally trivial triple, we suppose that there exists 
a family of dense imbeddings ig: Uq ~» Ug for each a, and 
appropriate spaces Ug. These imbeddings and spaces are 
supposed to be such that given any collection of open sets 
O. CUg Up, | O;4=¢ ¢ > 0 OF = o, where 
O;& denotes Int [ig(O; )]. We further suppose that all 





spaces involved are regular and Hausdorff. 

It ig shown, then, that an equivalence relation, S, can be 
defined on Uy (Ug) by x S ye given any N*(x) and 
M*(y), in Ug and UZ , Say, 


iq (N* 1 ig Ua) O iB (M*O ig Ugo. 


The existence of an imbedding of B into B’ =U, (UZ)/S 
is shown. Similarly X’ and an imbedding X > X’ are de- 
fined, p is extended to p’: X’ > B’, and 92 induces Q’ 
on B’. The imbeddings are such that if (X’, B’, p’) satis- 
fies the Covering Homotopy Theorem for arbitrary spaces, 
then (X, B, p) does also. | 

A cover of a space is called “strictly essential” if each 
component of each set in the cover contains a point not 
covered by any other set in the cover. It is shown that if B 
is rim-compact and Hausdorff, and if each Ug has compact 
boundary, then the Freudenthal imbeddings of Uy > Ug, 
where Ug is the compactification of Ug by end points, less 
the image Ug - Ug, is a family of imbeddings satisfying 
our hypotheses. If furthermore Q is locally finite and 
strictly essential, it is shown that 2’ ={ Ug} is locally 
finite, and that it admits a normal (in the sense of Hure- 
wicz) shrinking. It is also shown that the assumption of 
strict essentiality involves no loss of generality in the 
present context. We make use of a theorem of Hurewicz to 
conclude that (X’, B’, p’) satisfies the Covering Homotopy 
Theorem for arbitrary spaces, and so (X, B, p) does also. 

If X, B, p, 2 are parts of a fiber bundle, and if the 
group G is either compact or the group of all homeomor- 
phisms of the fiber Y onto itself, it is noted that the co- 
ordinate maps can be extended, so that the given fiber 
bundle is imbedded in a fiber bundle. 
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ITERATED HOLMGREN-RIESZ TRANSFORM 
IN TWO DIMENSIONS 


(Publication No, 23,029) 


Paul Ross Culwell, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr.H. J. Ettlinger 


This dissertation deals with the integral operator known 
as the Holmgren-Riesz transform and its use in solving 
boundary value problems. The transform is defined for 
One dimension and its principal properties are given. 

Using these properties, a solution is obtained for a system 
of non-linear equations of non-integer order. 

The two dimensional transform is defined and by a ro- 
tation is changed into an iteration of two successive one di- 
mensional transforms. The iteration is used in establish- 
ing properties for the two dimensional case. 

Formulas which give solutions of certain Cauchy initial 
value problems are established by the use of Green’s The- 
orem and the iterated transform. 

Two boundary problems are stated and unique solutions 
obtained. The equations are transform equations of non- 
integer order, analogous to the wave equation. The bound- 
ary conditions are in terms of transforms, and the solution 
obtained is continuous in the interior but not on the bound- 
ary of the region of integration. 

48 pages. $2.00. Mic 57-4217 


THE FORMAL POWER SERIES FOR LOGe*e’, I 
(Publication No. 21,962) 


Karl Goldberg, Ph.D. 
The American University, 1957 


Denote the generic coefficient in the formal power se- 
ries for loge*eYy by c,(s,,S8,,...,S8,,) with s, 2 1. Certain 
properties of this coefficient are examined making use of 
the formula 


Cx(8, 5850-8) = 'é tm (t-1)™" G (OG, (t) - -G,__(t)dt 


where m’ = [m/2], mi” = [(m-1)/2], ions the iain 
G,(t) are defined recursively by G,(t) = 1 and sG,(t) = d/dt 
t((t-1)G (t) for s =2,3,... 

S=1 


Let n= ... s. and let a’ = [a/2]| for any a. Let 


3 1 
h(s,,8,,---,4,, ) = (iy (m!/m’!m” !)c,(s,,5.,..-, 
S,1,...,1) 
It is shown that if n-m is _ then 


lim Ks,,8,,...,8mn) = “Ii 4(B. +1 (Ms; +1)1)(2°% 7% -1) 
Mm-> co 
ere B, is the Bernoulli number) by expressing h(s,,s., 
..,8m) as a polynomial in m™ 
Also 
| h(s 5, 5 eee ee << ig 


which is proved by showing that the roots of G.(t) lie in 
the interval (0,1) and are symmetric about t =}. 





It is also shown that 
(n!/n’!m”!2(2-™) )s Ig, !...8, !e.(S8,,8.)--+,Sm) 


is an integer by making use of the properties of s!G,(t). 

Certain relations between coefficients of the type 
c,(s,1,...,1) are given. 

Finally, a combinatorial lemma relates generating 
functions associated with general formal power series, in 
two non-commuting variables. 

More needs to be known about these coefficients; they 
are useful in certain problems in group theory and differ- 
ential equations. These results are good first approxima- 
tions to the best possible results along these lines. 

20 pages. $2.00. Mic 57-4218 


DERIVATIVE MANIFOLDS AND TAYLOR SERIES 
IN THE MEAN 


(Publication No. 23,601) 


David S. Greenstein, Ph.D. 
_University of Pennsylvania, 1957 


Supervisor: I. J. Schoenberg 


Let f(x)e€C™~ (-~,0)(-0< X < @) and let 
£™) (x) € LP (- @, co) (n >0) 


for some p>1. Then it is known that the closed linear 
manifold Dy of LP spanned by f(x), f’(x), £’(x),... is con- 
tained in the closed linear manifold Ts spanned by the 
translates f(x+h). It is of interest to determine when 
De=T; . 

For p=2 it is shown that D,=T; if and only if the dis- 
tribution function 


a 
w (T) af... | F(x)|? dx 


(where F(x) is the Fourier transform of f(x)) is the solution 
of a determined Hamburger moment problem. Further- 
more, if D,=T; , then Df(")=T; (n 2 0), which implies a new 
result on completeness of powers in L’ spaces. 

In the case of general p, approximation of translates by 
means of Taylor series is considered, i.e., the representa- 
tion of f(x+h) by 


bapapmy 2, ; ! : 
is studied. The class of functions admitting such a repre- 
sentation is shown to be the generalization to LP of an ana- 
lytic function class in L’ studied by Paley and Wiener. 
Such “Taylor series in the mean” may be used ‘0 prove a 
theorem of Paley and Wiener on the Fourier transforms of 
functions of their class. 18 pages. $2.00. Mic 57-4219 
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THE DIRICHLET SERIES TRANSFORMATION 
(Publication No. 22,605) 


James Ray Hanna, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Jack R. Britton 


Although numerous series transformations have been 
defined and discussed in the mathematical literature, only 
recently has consideration been given to a formal Dirichlet 
series transformation. The purpose of this thesis is to 
present a development of the Dirichlet series transforma- 
tion, 


> {F(t} = (s) =F ast Ft), 1<a, 


where s is assumed to be a complex variable, and t is de- 
fined as a nonnegative integer. This is undertaken in a way 
analogous to the treatment of the Laplace transformaticn. 
It is determined that the Dirichlet series transform is 
unique and convergent if F(t) is of exponential order. 

Inversion of the transformation is accomplished by a 
process quite similar to the inversions of the Maclaurin 
and Laurent series transformations. Much of this thesis is 
devoted to the problem of finding transforms for specific 
functions F(t). To accomplish this, general transforms of 
differences and displacements of functions are obtained. 
Transforms involving the translation of f(s) provide a 
means for writing transforms of functions multiplied by 
exponential functions. Assuming F(t) is of exponential 
order, it is possible to conclude that term-wise differenti- 
ation of the transform is permissible. Derivatives of the 
transforms allow us to determine transforms of functions 
which are multiplied by t®. Transforms of trigonometric 
and hyperbolic functions are obtained by writing these 
functions in exponential form. 

As might well be expected, one important application of 
this transform is in the solution of difference equations. 
Examples are included to illustrate this application. In 
addition, the convolution theorem provides a useful basis 
for the development of formulas for the summation of cer- 
tain finite series. 52 pages. $2.00. Mic 57-4220 


SOME POTENTIAL REPRESENTATIONS 
IN THE PLANE 


(Publication No. 23,338) 
Willard Donald James, Ph.D. 
University of Tlinois, 1957 


Beginning in 1938 Trjitzinsky did a series of papers on 
the representation of non-analytic functions of a complex 
variable obtaining, among other results, Cauchy type inte- 
grals; e.g., 


f(z) = 5 I} ae + a(z), p 


being an additive set function and a({z) being analytic a.e. 
in G. Due to the close relationship between the kernel 


C - and logp, p=|¢ - 3 | , and between analytic functions 


and harmonic functions, it seemed reasonable to suppose 
that one might be able to obtain analogous potential repre- 
sentations using this logarithmic kernel. Trjitzinsky did 
obtain such representations. This thesis gives extensions 
of these representation theorems. 

The proofs of theorems of this thesis make use of 
Trjitzinsky’s generalizations of theorems of Ridder and 
Besicovitch giving sufficient conditions for the absolute 
continuity of interval functions, and of a theorem of Maker 
giving necessary and sufficient conditions for a function of 
two variables to be harmonic. 

The following theorem is typical of the results obtained. 
Theorem 3.7: Let (i)F(x,y) be of class C{r(n)}* on Q- Dy, 
where D, consists of an at most denumerable collection of 
linear segments parallel to the axes; 


(ii) 2 [7 (n + 1)]° m(G_ - G__,) converge . 


Then F(x,y) has the representation 


F(x,y) = eS J) | ® '(é,n) log ; dédy + h(x,y), 


where h(x,y) is harmonic in Q. 

In the above @’(é,7) is the ordinary derivative of the 
. . F(x,y)ds(x,y), while 
(Q) (x,y) denotes the derivative of (I) with respect to 
a binary sequence of nets, and p is the distance between 
the points (x,y) and (é,7). 9 is a bounded domain and (]) 
indicates integration around the boundary of the two dimen- 
sional interval (rectangle) I. 

34 pages. $2.00. Mic 57-4221 


interval function @(I) = 


1, T (5) Trjitzinsky, W. J., “Mixed Laplacians and Po- 
tential Representations, Annali di Matematica pura ed 
applicata, Tomo XXXI, (1950), p 222, Definition 9.6. 














INTERRELATIONS BETWEEN THE NUMBERS 
OF BELL, BERNOULLI, EULER, FIBONACCI, 
AND LUCAS 


(Publication No. 23,043) 


Richard Paul Kelisky, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor H. S. Vandiver 


Denote the numbers of Bell, Bernoulli, Euler; Fibonacci, 
and Lucas by the symbols a,, b,, E,, u,, and v,, respec- 
tively. If nis a positive integer, a = x, and Bf = 22, 
then the polynomials F,,(x) and L(x) are defined to be 
a”. - B2 and a™ + £2, respectively. Also we define Fo(x) 
= 0 and L,(x) = 2. It is first shown that if r is a positive 


integer and x = Jeon , then the polynomials F(x) and 
ys 


L,,(x) may be expressed in terms of the numbers uyand vp. 
Generating functions for the sequences F,,(x) and L,(x) are 
obtained, and by use of these generating functions and the 
classical generating functions for the Bernoulli and Euler 
polynomials relations between the polynomials F,(x), L(x) 
and the Bernoulli and Euler polynomials are derived. By 
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specializing the two parameters in these relations, several 
formulas expressing sums of products of the numbers b,, 
Un, and v, in closed combinations of the numbers u,, and v,, 
are obtained. Formulas expressing sums of products of 
the numbers E,, u,, and v,, in closed combinations of the 
numbers u, and v, are obtained similarly. 

If $,(x) denotes the n-th Bell polynomial, define A, = 1, 


1 
and A, =n | o,_, (x) dx for n a. By obtaining a gener- 
0 


ating function for this sequence of rational numbers, it is 
shown that they are closely related to the numbers a, and 
b,. Several congruences and formulas involving the num- 
bers A, and a,are obtained. Finally, by using the well- 
known generating functions for the numbers a, and E,, a 
formula expressing a sum of products of the numbers a, 
and E, in terms of a sum of products of the numbers a, 
and powers of 2 is obtained. 

51 pages. $2.00. Mic 57-4222 


LOCALLY O-CONVEX LINEAR TOPOLOGICAL SPACES 
(Publication No. 22,266) 


Joseph Edmund Kist, Ph.D. 
Purdue University, 1957 


Major Professor: Meyer Jerison 

A quasi-ordered linear space, denoted by (E,P), is a 
linear space E over the real field together with a non- 
empty subset P, called the cone of positive elements, such 
that (i) .P C P for any non-negative scalar a, and (ii) P 
+PC P; we write x = y (or y= x) ifx-yeP. A quasi- 
ordered linear space for which P nN (-P) = {O} is called a 
partially ordered linear space. 

A non-empty subset S of a quasi-ordered linear space 
is called o-convex if it is convex and if x e S whenever 
there exist elements s, and s, in S such that s,= x Ss, A 
locally o-convex linear topological space (LOCTS) is a 
quasi-ordered linear space together with a locally convex 
topology for which there exists a fundamental system of 
neighborhoods of the origin consisting of sets which are o- 
convex and symmetric. 

The class of LOCTS’s includes the class of quasi- 
ordered normed spaces whose cone of positive elements is 
a normal cone [cf. M. Krein, Proprietes fondamentales des 
ensembles coniques normaux dan l’espace de Banach, C.R. 
(Doklady) Acad. Sci. U.R.S.S. (N.S.) 28 (1940) pp. 13-17]. 

A functional p defined on a linear space is called sub- 
linear provided (i) p(tx) = tp(x) and (ii) p(x+y) | p(x) + ply) 
for all elements x, y in the space and all non-negative real 
numbers t. If {P} is a non-empty collection of sublinear 
functionals defined on a linear space, then the topology de- 
fined by the collection {P} means the topology defined by — 
the collection of pseudonorms {P}, where p(x) = max {p(x), 
p(-x)}. Theorem: If (E,P) is a Hausdorff locally convex 
space in which P is a closed set, then the following state- 
ments are equivalent: (a) The space (E,P) is a LOCTS. 

(b) There exists a fundamental system fy} of convex and 
symmetric neighborhoods of the origin such that x e V 
whenever there exists an element v e V for which 8 = x =v. 
(c) There exists a collection {p} of pseudonorms defining 
the topology of E such that p(y) = p(x) whenever y > x 20. 








(d) There exists a collection {P} of f pseudonorms defining 
the topology of E such that p(x+y) = p(x) whenever x 20 
and y=. (e) There exists a collection {Pq} of non-nega- 
tive sublinear functionals defining the topology of E such 
that P = Nq@ {x: xe E, po(-x) =O}. (f) The space (E,P) is 
isomorphic (in the topological and order sense) to a sub- 
space of the space of all real-valued continuous functions 
on a locally compact Hausdorff space, where the function 
space is given the pointwise order and the compact-open 
topology. If the cone P has non-empty interior, then state- 
ments (a) - (f) are equivalent to: (g) Every order bounded 
subset of E is bounded. The equivalence of (a) and (f) gen- 
eralizes a known result [cf. Krein, op. cit., and L. Machbin, 
A characterization of the normed vector ordered spaces of 
continuous functions over a compact space, Am, Jour. 











Math., Vol LXXI, No. 3 (1949), pp. 701-705]. For normed 

spaces, the equivalence of (a) and (g) is a result of Milman 
[cf. M.G. Krein and M. A. Rutman, Linear operators leav- 
ing invariant a cone in a Banach space, American Math. 


Soc. Translation 26). 


If (E,P) is a locally convex space, then P* denotes the 
cone of all continuous positive linear functionals defined on 
E, i. es the set of all continuous functionals f such that 
f(x) > O whenever xe P. A fundamental system of neigh- 
borhoods of the origin for the weak*t topology on E is given 
by the collection of polars of finite subsets of P*. Theo- 
rem: Let (E,P) be a partially ordered Hausdorff locally 
convex space in which P is a closed set. Then, of the 
following statements, (b), (c) and (d) are equivalent and are 
implied by (a); if E is a normed space, then all statements 
are equivalent: (a) With the given topology, E is a LOCTS., 
(b) Every element of the space E* is the difference of two 
elements of P*. (c) The weak topology o(E,E*) coincides 
with the weak* topology. (d) With the weak topology 
o(E,E*), the space E is a LOCTS. For normed spaces, the 
equivalence of (a) and (b) is known [cf. Krein, op. cit.]. 

Let T be a locally convex topology on a linear space 
(E,P). The collection of all o-convex and symmetric T- 
neighborhoods of 9 forms a basic system of neighborhoods 
of the origin for a locally o-convex topology Ty, on E; Ty 
is called the locally o-convex topology associated with Tr. 
The finest locally o-convex topology on a quasi-ordered | 
linear space is called the 7-topology. Theorem: Let T de- 
note a locally convex topology on a linear space (E,P). If 
P has non-empty interior, then Ty is defined by a pseudo- 
norm and coincides with the 7-topology. Since the topology 
of a LOCTS E coincides with the 7-topology if, and only if, 
every order preserving linear transformation from E toa 
LOCTS F is continuous, the previous result implies a the- 
orem of Krein [cf. Krein and Rutman, op. cit.]. 

A locally convex topology on a vector lattice E is called 
a compatible topology if there exists a collection of pseudo- 
norms jp} defining the topology of E such that (i) p(y) = p(x) 
whenever y = x 29, and (ii) p(x) = p(|x|) for all x [cf. C. 
Goffman, Compatible seminorms in a vector lattice, Proc. 
Nat. Acad. Sci. U.S.A., 8, vol. 42 (1956), pp. 536-538]. In 
what follows, assume that E = P - P and that P is a closed 
set. Theorem: If the space (E,P) is a complete normed 
LOCTS in which the-set {x : x e E, -u = x Su for some 
u € U} is bounded, then the topology of E is the 7-topology 
(U denotes the unit sphere in E). Theorem: If the space 
(E,P) is a vector lattice endowed with a compatible topology 
for which E is sequentially complete and for which every 
o-convex and symmetric subset which absorbs all bounded 
subsets of E is a neighborhood of 9, then the topology of E 
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is the n-topology. The former theorem is implied by a re- 


transformations, Proceedings of the International Con- 
gress of Mathematicians, No. 6, vol. 1 (1950), pp. 464-465], 
and is obtained by modifying an argument of Goffman |[cf. 
op. cit.] and Silverman [cf. Means on semigroups and the 
Hahn- Banach extension property, Trans. Amer. Math. Soc., 
vol. 83, No. 1 (1956), pp. 322-937]. 

It is shown that the space of order bounded linear func- 
tionals on a LOCTS (E,P) always contains the space E*, but 
if P has non-empty interior, or if (E,P) is a vector lattice 
endowed with the n-topology, then every order bounded 
linear functional defined on E is continuous, 

It is shown that if (E,P) is a Hausdorff locally convex 
space, then the following assertions are equivalent: (a) The 
cone P* consists of the identically vanishing linear func- 
tional. (b) The associated locally o-convex topology is the 
indiscrete topology. (c) The space E contains no proper o- 
convex and symmetric neighborhood of 9. (d) The closure 
of P is the space E. 

The theory of LOCTS’s is applied to solve an eigen- 
problem for quasi-ordered normed spaces which are not 
necessarily LOCTS’s. 103 pages. $2.00. Mic 57-4223 











MULTI-PARABOLIC SYSTEMS 
OF PARTIAL DIFFERENTIAL EQUATIONS 


(Publication No, 22,287) 


David Lowell Phillips, Ph.D. 
Purdue University, 1957 


Major Professor: Michael Golomb 


In the first part the system of partial differential equa- 
tions of the form 


ey = -Liv, + Liv. + §,(s,t) 


(1) (s >0,t > 0) 


oye = Lav, -Leev2 + £,(s,t) 


with the initial conditions 


(2) v,(0,t) = q(t), vs,0) = ¢,(s) 


is considered. The Lj; (i,j = 1,2) are unbounded linear 
operators on a real Hilbert space H, (with scalar product 
(x,y), for x,yeH,), and the v;, 9, f; (i = 1,2) are elements 
of H) which depend on the real parameters s,t(0< s¢ §, 
O0< t¢ T). 

The problem is solved by first considering the Lj; to be 
scalars. In this way a formal solution is obtained. In the 
formal solution appear the expressions exp(-sL,,-t 
+ 2 Vstcos@ Lobe) and exp(-sLy,-tL22 + 2 Vstcos@VL21 12). 
Assuming the operators yL,,L,, and y L,,L,, can be de- 
fined, it is shown that the exponential expression 


exp(-sL, -tL,, + 2¥stcos® VL,,L,, ) 


can be defined, where M represents a certain closed linear 
extension of the operator M, provided the operators L,,, 
Lo, V Ly2l,, satisfy the following conditions: 

(a) L4,, Loo Viel are positive definite and quasi- 
symmetric. 























| 1 1 
(b) (VL,,1,,%,X)o < q(L ,x,x)2 (L.X,x) 2 for all x ona 
common dense domain, q < 1 independent of x. 
An operator L is said to be positive definite if 


(Lx,X)p > k(x,X)o 


for all x in a dense set, k > 0. ene operator L is quasi- 
symmetric if (Lx,y)o < c(Lx,x)9 (Ly,y)% for all x,y in the 
domain of L, c >0. : 

It is then shown under certain commutativity conditions 
involving the operators L;i,j = 1,2) and certain other con- 
ditions that the formal solution actually solves (1), (2) and 
is the unique solution. Also, several conditions for the ex- 
istence of the square root operator are discussed. | 

The second part deals with the following linear system 
of N equations in the partial derivatives of the unknown 
functions u,,...,U,, with respect to the independent varia- 
bles s,t,x = (x,,...,Xy): 








, N ny V,, . 
OU; = 2 z > a k (x) : 
re) Ss j=1 p-0 k;, eee, ky= 1 a. © 9 V OXk, eee OX, ,, 


+f ;(s,t3x) i= 1,...,N,) (s >0, t >0) 





(3) 


. Cee 
3. % 3% 


ou; 
ot j=1 y=0 Koes 


1j 
a x) 
k= k,...k,f OX, ---OXk 
V 1 V 





+f ;(s,t;x) (i = N + Lsasvene 


The values of uj for i= 1,...,N, ats =0 and uj fori=N, 
+ 1,...,N at t = 0 are prescribed on G, and on the boundary 
of G the functions u;(i = 1,...,N) are prescribed to be zero 
(in a certain sense) for s >0, t >0. Under the assumption 
that the right hand side of (3) is essentially a strongly el- 
liptic system, the results of Chapter I are applied to sys- 
tem (3). Then under certain other assumptions the system 
is shown to have a unique solution when the coefficients 
Ak, - +k, (x), the non-homogeneous terms f;(s,t;x), and the 
initial data are sufficiently smooth. 

| 102 pages. $2.00. Mic 57-4224 


THE ROLLING UP OF A VORTEX SHEET 
(Publication No, 22,971) 


Marvin Stern, Ph.D. 
New York University, 1954 


Adviser: Professor K. O. Friedrichs 


The problem of the two-dimensional time dependent flow 
associated with the rolling up of a semi-infinite vortex 
sheet is considered, 

In 1931, Kaden investigated this problem both experi- 
mentally and theoretically. Although in his theoretical 
treatment, Kaden obtained an approximation to the form of 
the rolled sheet, it would be difficult to obtain the associ- 
ated flow field from his results. Here, the complex poten- 
tial of the flow field is worked with, thus yielding informa- 
tion on the entire flow field. 

In contrast with Kaden, there are obtained differential 
equations describing the flow field that holds over the whole 
plane, rather than just conditions that are to be satisfied 
locally at the core of the rolled sheet. Thus there are 
given means of determining series expansions for the 
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solution, whereas Kaden can properly only give the leading 
term in its asymptotic behavior at the core. 

At the core, this solution agrees with that of Kaden. 
The nature of the essential singularity there is found, In 
addition, several more terms are found and means for ob- 
taining successive terms uniquely are shown. 

Although the present treatment does not give an expan- 
sion at infinity that satisfies the differential equations, 
consistency of the assumed asymptotic behavior there was 
shown. 40 pages. $2.00. Mic 57-4225 


DIRICHLET MULTIPLICATION IN 
LATTICE-POINT PROBLEMS 


(Publication No. 23,398) 


Jack Phillip Tull, Ph.D. 
University of Illinois, 1957 


The main result of the dissertation is a theorem which 
sums up and generalizes the elementary method of ap- 
proach to lattice point problems: Given two functions A 
and B of bounded variation on each real interval (1,x) and 
asymptotic formulae for these functions of the form 


A(X) = 2 xe L(x) + O{x™ L(x)} 


where the L,, are slowly oscillating functions (1), we find 
an asymptotic formula of the same form for the Stieltjes 
resultant 


C(x) = | avx/a)a B(u) 


As a corollary to this theorem we have a direct general- 
ization of Landau’s theorem on the multiplication problem 
(2). 

In the second chapter the theorem is applied to obtain 
asymptotic formulae for several summatory functions of 
interest. 
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THE USE OF ORTHOGONAL POLYNOMIAL CONTRASTS 
IN THE CONFOUNDING OF FACTORIAL EXPERIMENTS 


(Publication No. 24,234) 
Dirk van der Reyden, Ph.D. 
North Carolina State College, 1957 


Supervisor: Richard Loree Anderson 


To obtain confounded designs for factorial experiments 
a general mathematical technique is developed. By 





defining the positive and negative signs of the matrix ele- 
ments and the zero elements of a contrast between the ob- 
servations as block indicators, it is shown that confounding 
of a contrast with block effects corresponds mathemati- 
cally to a partitioning of the coefficient matrix of the con- 
trast according to the block indicators. The confounding of 
a contrast of lower order does not confound any contrast of 
higher order. Conditions are established for the case in 
which the confounding of a contrast of higher order does 
not confound any contrast of lower order, and for the case 
in which the confounding of a contrast of given order does 
not confound contrasts of the same order. 

These general results are then specialized to orthogo- 
nal polynomial contrasts. Tables are presented of the con- 
founding patterns of contrasts of higher order. An easy 
rule for determining the confounding pattern of any given 
contrast is found, this rule being a convenient arithmetiza- 
tion of the consequences of various theorems. The gener- 
alized interaction of two polynomial contrasts is reduced 
to a linear combination of polynomial contrasts, and theo- 
rems are developed to determine the confounding status of 
these contrasts. Conditions necessary to obtain equal 
blocks are established whereby main effects are not con= 
founded, but one or more contrasts of higher order are 
confounded. These conditions lead to new single-replicate 
three-factor experiments in four equal blocks in which 
main effects are unconfounded. 

118 pages. $2.00. Mic 57-4227 


ON COMMUTATIVE PRIME POWER SUBGROUPS 
OF THE NORM 


(Publication No. 23,405) 


Lawrence Thomas Wos, Ph.D. 
University of Illinois, 1957 


P is a commutative p-group contained in the norm of a 
group G and normal in G. The norm of G is the set of xeG 
x” Tx=T for every subgroup T of G. S is the group of auto- 
morphisms induced on P by G. We identify aeG with the 
automorphism a induces on P and denote the automorphism 
by a. Gis written additively and S multiplicatively, and S 
operates on P from the right. For fixed aeS, F(a) is the 
set of xeP such that x=xa; F(S)= | A s F(a). For fixed aeS, 


P(1-a) is the set of x-xa for alll ‘t aeG induces a, x-xa 
=x-a-x+a; P(1-S) is the group generated by P(1-a) with aeS. 
For every aeS, P(1-a) is a cyclic group and contained in the 
group F(a). 

For the generalization, P is a commutative p-group and 
S is an automorphism group such that, for every aeS, 

P(1-a) is a cyclic subgroup of F(a). For every aeS and 
every integer k, l~a K-k(1-a), The order of aeS equals the 
order of P(1-a); therefore, S is also a p-group. With p72, 
aéS is in the center of S if and only if, for every beS, 
P(1-a) < F(b) and P(1-b) < F(a). 

Define F, =O, F,=F(S), and, inductively, F; equal the set 
of xeP such that x is congruent to xa modulo F,_,for 
every aeS where i=1,2,.... If p#2 and Sis commutative, 
then P=F, and (1-S)*=0; conversely, P=F, implies S is com- 
mutative. With reference to the first paragraph we have: 

P is contained in the second center of G if and only if S is 
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commutative; the proof rests on the fact that Fj is pre- 
cisely the intersection of P with the i-th center of G. 

To the hypothesis of paragraph two, we add the assump- 
tion that P has bounded‘order p™, so S contains elements 
of maximum order; in fact, every element of S is of maxi- 
mum order or is a product of two such. S is nilpotent of 
class two at most, i.e., S equals its second center, and 
P=F,. With the additional hypothesis that P is normal and 
contained in the norm of G, we have P is contained in the 
third center of G; if S denotes the automorphism group in- 
duced on P by G, then S is nilpotent of class two at most. 
If S contains elements a and b of maximum order such 
that P(1-a) N P(1-b)=O, and if p#2, then S and P(1-S) are 
isomorphic. 





The following question is posed: if P and S are as in 
paragraph four, does there exist an extension G of P which 
contains P in its norm and which induces exactly the group 
S of automorphisms on P? The question can be answered 
in one special case: If P is a commutative p-group with 
p#2, and if S is a group of automorphisms of P such that S 
contains elements a and b of maximum order with 
P(1-a) N P(1-b)=O, and if for every aeS P(1-a) is a cyclic 
subgroup of F(a), and if P has bounded order, then there 
exists a group G containing P as a normal subgroup and as 
part of its norm and such that G induces exactly the group 
S of automorphisms on P. 

24 pages. $2.00. Mic 57-4228 
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PHASE EQUILIBRIA OF SYSTEMS WITHIN THE RANGE 
OF COMPOSITIONS OF IRON BLAST FURNACE SLAGS 


(Publication No. 23,673) 
Marvin Gale Britton, Ph.D. 
The Ohio State University, 1952 


By numerically adjusting the chemical composition of 
an iron blast furnace slag so that only the quantities of 
lime, magnesia, alumina, and silica are considered, it is 
possible to regard the combinations of these oxides in 
terms of the minerals formed therefrom. As aresult, a 
more satisfactory correlation can be obtained between the 
composition and such important properties of the slag as 


ALUMINA 


| 
| 
CAs TA3S 


C5A3 ‘ 
C2AS CASo 


| 
ASILICA 
_ 


| 
| 
CA | 
| 
| 
| 








a 
a 


LIME 





MAGNESIA 


Fig. 1.—Location of the Merwinite-Gehlenite-Aker- 
manite and Merwinite-Gehlenite-Monticellite Planes in 
the Tetrahedron: Lime-Magnesia-Alumina-Silica. 





the melting temperature, viscosity, and desulfurizing abil- 
ity. Furthermore, the specific relation between the melting 
temperature and the mineralogical composition can be de- 
termined most effectively by the investigation of the phase 
equilibria. In the present research two silicate systems 
comprising compositions which lie within the range of blast 
furnace slags are treated: the merwinite-gehlenite-aker- 
manite and the merwinite-gehlenite-monticellite systems. 
These systems comprise a small portion of the composi- 
tions within the lime-magnesia-alumina-silica system, and 
their orientations in the composition tetrahedron are evi- 
dent in Figure 1. 

For both systems the phase boundaries, primary crys- 
talline phases, and liquidus temperatures have been de- 
termined by the quenching furnace technique. Additional 
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Fig. 2.— Phase Diagram of the System: Merwinite- 
Gehlenite-Akermanite. 
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Fig. 3.— Phase Diagram of the System: Merwinite- 
Gehlenite-Monticellite. 


\I500 





experiments have been conducted by recrystallizing melts 
in a gas muffle furnace. 

In the merwinite-gehlenite-akermanite system, Figure 
2, it is shown that merwinite is in equilibrium with any 
member of the gehlenite-akermanite series (i.e., melilite) 
and probably is compatible with the gehlenite end-member. 
The field of primary crystallization of merwinite occupies 
a large area of the system, particularly in the akermanite- 
rich portion of the diagram. The habit of merwinite is 
variable. In the more refractory regions of the merwinite 
field, spherulitic crystals which have a very small optic 
angle are formed as the primary crystalline phase; in 
compositions with lower liquidus temperatures, the degree 
of approach to euhedral outline increases. A phase which 
may be merwinite occurs as a parallel growth on the euhe- 
dral melilite formed at temperatures near the liquidus. 

In the merwinite-gehlenite-monticellite system, Figure 
3, no field of primary crystallization of monticellite has 
been found, and the field of merwinite is very large. Along 
the gehlenite-monticellite join there is a limited region in 
which spinel is formed, and this region extends a slight 
distance into the three-component system. Since spinel 
was always found with another phase in these experiments, 
one cannot conclude whether spinel is or is not the pri- 
mary phase in this region. 56 pages. $2.00. Mic 57-4229 
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A COMPARATIVE STUDY OF CONTEMPORARY 
MUSICAL THEORIES IN SELECTED WRITINGS OF 
PISTON, KRENEK AND HINDEMITH 


(Publication No. 23,583) 


Matthew Joseph Colucci, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: A. Constant Vauclain 


Many composers of music in the twentieth century have 
found it necessary to express themselves in words as well 
as in tone. Due to a lack of response on the part of their 
listeners they have felt compelled to explain or perhaps 
even defend their convictions. However, another reason 
for their turning author has been the adoption of music in 
our time by a new patroness, the universities or colleges 
of higher education. 

Drawn to teaching through necessity of livelihood or 
for reasons of prestige, composers have found it advisable 
to codify their theoretical principles for presentation to 
students. Also, as a part of university policy, publication 
of literary material serves as a contribution to research 
and progress; therefore these composers are encouraged 
to present their musical theories on unlined paper as well. 

These literary endeavors have received scant notice by 
reviewers and biographers. It is time now to give as much 
attention to these works as has already been given to their 
musical counterparts in order to better understand not only 





the compositions of their authors but of other composers 
as well. 

The most important theoretical writings of Piston, 
Krenek and Hindemith have been chosen because of their 
influence on the American scene. All three men have 
achieved fame as professors in our leading universities 
as well as world recognition as composers. Thus, they 
have had excellent opportunities to develop their theories 
both in the class room as well as the concert hall. 

A brief sketch of each composer’s life precedes an 
analysis of the musical theories. These opinions and con- 
cepts have been extracted from specific theoretical writ- 
ings and then recapitulated in the form of comparative 
conclusions in the final chapter. 

Despite the many similarities and differences of opin- 
ions that Piston, Krenek and Hindemith possess, the im- 
portance of their theoretical writings lies in the approach 
to musical theory and the relationship it has to composi- 
tion. Piston advocates comparison and analysis in which 
a “norm of common practice” has been established based 
on the music of the eighteenth and nineteenth centuries; 
this is then used as a comparative guide to all music. 
Krenek’s conviction is that music has always progressed 
through the employment of new, arbitrary ideas by the 
composer; he has accepted the twelve-tone technique and 
its speculative methods of theory as a new basis of music. 
Hindemith has turned to science in order to find infallible 
laws of nature that will enable one to construct a musical 
theory applicable to music of all ages. 
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Although all three have made a definite distinction be- 
tween musical theory and composition, each has subdued 
the materials of music by a strait jacket of methodology 
and principles. Music is a creative art unbound by restric- 
tions of theoretical criteria; thus, a new approach must be 
found that will better link the theoretical to the practical. 
This should be done through a systematic improvement of 
aural conception and perception. 

I conclude that Piston, Krenek and Hindemith will 
achieve eminence as composers through their compositions 
and not through any theoretical codifications that attempt 
to justify them. 195 pages. $2.55. Mic 57-4230 


THE INSTRUCTIONAL VALUES OF AN EXPLORATORY 
STRING INSTRUMENT IN A FOURTH GRADE 


(Publication No. 18,987) 


Bernhart G. Fred, Ph.D. 
Northwestern University, 1956 


Music educators have been cognizant of the values of 
varied musical experiences, such as singing, playing in- 
struments, listening, rhythms and creating music, as they 
affect the lives of all elementary school children. Ina 
number of schools the vocal and instrumental aspects have 
been emphasized as separated activities. As these two 
experiences can enhance one another, a combination of 
singing and playing in one musical activity would seem to 
be desirable for the benefit of all children as a part of 
their classroom music program. 

The consensus of music educators is that instrumental 
music can increase interest in music, broaden the musical 
scope of the participants and can strengthen musical learn- 
ing more effectively than can be done through the use of 
the voice alone. In a few instances music teachers have 
used toy percussion instruments, tonettes, ukuleles, and 
piano for experiential purposes, to discover talent and to 
bridge the gap between no instrument and a regular instru- 
ment. 

The purpose of this study was to determine the instruc- 
tional values of an exploratory string instrument in afourth 
grade class. The instruction, on an instrument designed 
and developed for use in the study, was presented by the 
classroom teacher in conjunction with the classroom music 
program. The pupils obtained basic bowing and fingering 
experiences as they played the instrument. Another aspect 
of the study was to ascertain the relationship between the 
ability to manipulate a dexterity test and to play the instru- 
ment. 

The experiment utilized two groups of twenty-six pupils 
selected at random from alphabetized class lists with half 
the members of each class in either the experimental or 
control group. The single variable was the instrumental 
experience. The pre-experimental phase, during which 
the groups met for sixty-five twenty-minute class periods, 
was followed by group testing on the Diagnostic Tests of 
Achievement in Music and the Knuth Achievement Tests in 
Music and with individual testing on the Minnesota Rate of 
Manipulation Test. The experimental period of twenty-six 
class periods was followed by group tests on alternate 
forms of the achievement tests and an individual retest on 
the manipulation test. 























Statistical treatment of the data indicated that the two 
groups, well matched at the beginning of the experiment, 
made similar gains in music achievement and motor dex- 
terity. The t-test of significance, which was applied to the 
differences in the means, revealed insignificant differ- 
ences. This result was notable due to the fact that on tests 
of achievement in music fundamentals the experimental 
group, which devoted its time allotment to learning to play 
the instrument and singing, achieved substantially the 
same as the control group, which devoted its time to the 
study of fundamentals and singing. 

The study seemed to indicate a positive relationship 
between motor dexterity and manipulative ability in bowing 
and fingering the instrument. It was possible for an enthu- 
siastic classroom teacher with the aid of a specialist to 
provide basic string experiences on an exploratory string 
instrument that heightened pupil interest in music. The 
basic song text provided material for singing and playing, 
thus helping to combine the vocal and instrumental activi- 
ties into a single musical experience. The instrument 
itself was easily taught and successfully played from the 
start. Through this study the teacher of the self-contained 
classroom has been provided with a practical, tested, rote- 
number method of presenting basic song text material in a 
combined vocal-instrumental activity by making use of an 
additional teaching device - the exploratory string instru- 
ment. 250 pages. $3.25. Mic 57-4231 


A COMPARATIVE ANALYSIS OF THE PREPARATION 
AND PRACTICES IN STUDENT TEACHING IN MUSIC 


(Publication No. 18,989) 


Miriam Pearl Gelvin, Ph.D. 
Northwestern University, 1956 


This study is a comparative analysis of current prac- 
tices in curriculum preparation and laboratory experi- 
ences in the programs of student teaching in music in forty 
selected institutions of higher education within the states 
of Illinois, Indiana, Michigan, Ohio, and Wisconsin. Selec- 
tion of the institutions was based upon conformation to the 
following criteria: 


1. That the enrollment be over one thousand. 


2. That the school be co-educational. 


3. That a Baccalaureate Degree be offered with a 
major in Music Education. 


4. That student teaching be offered in music. 


Curriculum offerings, as listed in college catalogues, 
were analyzed according to: 1) their conformity to the 
certification requirements set up by the state in which the 
institutions are located; 2) their conformity to an estab- 
lished norm based on the “Evaluation in Music Education, ” 
a criterion set up by the Commission on Accreditation and 
Certification in Music Education of the Music Educators 
National Conference. 

Laboratory experiences, based upon data collected by 
a questionnaire used in personal interview, were analyzed 
in pre-student teaching and student teaching. Pre-student 
teaching laboratory experiences in the area of Music 
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include these aspects of the program: the entrance screen- 
ing program, the level at which the music education major 
is declared, the course and experience background in Music 
and the pre-student teaching laboratory experiences con- 
nected with Music classes. Pre-student teaching labora- 
tory experiences in Professional Education include these 
aspects of the program: semester credit hours in general 
education, music education, and student teaching; music 
education courses and laboratory experiences; and general. 
education courses and laboratory experiences. 

Student teaching laboratory experiences include: data 
in regard to semester and clock hour requirements, admin- 
istrative structure, personnel involved, experiences pro- 
vided, conferences required, and evaluation procedures 
used. : 

The comparative analysis was a comparison of block- 
form student teaching and small-unit student teaching and 
included an analysis of: 


1. The types of student teaching programs. 
2. The practices in student teaching. 


3. The practices in pre-student teaching laboratory 
experiences. 


4. The practices in curriculum offerings. 


A summary of results presented ideal practices and 
typical practices. Ideal practices included those practices 
advocated by current educational thought; whereas, typical 
practices included those’ practices employed by the major- 
ity or average of the institutions surveyed in this study. 

The following conclusions were drawn from the com- 
parative analysis: 


1. That educators in the field of music have been re- 
luctant to accept full-time student teaching. 


. That the program of sequential laboratory experi- 
ences in the four-year program is rarely practical. 


. That the activities in pre-student teaching labora- 
tory experiences are limited in scope. 


. That full-time student teaching creates problems in 
curriculum structure and activity planning in music. 


. That diversity in practice is the rule in the student 
teaching programs of the schools included in this 
survey, irrespective of size, control, or accredita- 
tion affiliation. 


. That curricula tend to be heavy in Music hours and 
light in General Culture hours. 


. That pre-student teaching experiences in general 
education and music education need to be coordi- 
nated. 


. That curriculum offerings and laboratory experi- 
ences for the prospective teacher of music need to 
be integrated and correlated. 


. That the success of a student teaching program is 
not due to the type of program of the organizational 
structure of the laboratory experiences as much as 
to the instructional staff and the worth of the indi- 
vidual teachers. 242 pages. $3.15 Mic 57-4232 





THE CHORUSES IN THE OPERAS OF RICHARD 
WAGNER - A STUDY OF MASSED VOCAL 
ENSEMBLE IN MUSIC DRAMA 


(Publication No. 22,728) 


Arthur Elwood Jones, Ph.D. 
New York University, 1957 


Supervisor: Professor William P, Sears 


This study was designed to investigate the choral tech- 
niques employed by Richard Wagner in his music dramas, 
to identify purpose underlying his use of chorus as an in- 
strument of expression, to recognize the impact of previous 
influences upon the usage, and to determine significant 
characteristics of the Wagnerian chorus. Specifically, the 
problem was to ascertain in what manner, and to what end 
Wagner employed the chorus, and to consider these facts 
in the dual light of previous practice and his own artistic 
approach to the music drama as an art form. The solution 
of the problem was effected through the medium of descrip- 
tive research, engaging the technique of informational 
analysis with interpretations. 

The data were procured through a detailed analysis of 
all the choruses in Wagner’s works for the lyric stage, 
beginning with Die Hochzeit and continuing through Parsi- 
fal. Chorus was defined as a body of unnamed singers, 
thus delimiting the material studied, and excluding all 
ensembles of named characters in the dramas. Attention 
was directed in the analysis to form; to other stylistic 
components, such as melody, harmony, and rhythm; to 
technical practices contributing to the definition of a choral 
technique; and, to purposes for which Wagner employed 
the chorus. The method of recording the data involved 
diagramming of all the chorus material in the eleven works 
studied. 

Analysis of form revealed two distinct types of formal 
treatment. The one is based upon traditional designs, 
while the other is a development of continuous contrast. 
Regardless of type, Wagner’s choral writing was found to 
display an inherent formal quality. Traditional forms on 
the large scale were observed to be more frequent in the 
earlier works, while the eventual development of the 
gesamtkunstwerk theory brought about an increase in free 
thematic structure in the choruses. The dramatic situation 
proved to be the determinant of type. Situations of sus- 
tained mood tend to be set in fixed patterns, while moods 
of high emotional tension command free grouping of formal 
units. 

Factors of the Wagnerian choral style revealed by the 
analysis include a relatively conservative use of chromat- 
icism; a predominance of the homophonic emphasis in the 
use of melody, while maintaining the polyphonic feature of 
independence; limited rhythmic significance; and, appre- 
ciable use of leitmotifs in the chorus parts. These fea- 
tures of the composer’s style constitute external manifes- 
tations of his thought and, as a consequence, vary with the 
changes in his theory. 

Technical practices were found to vary with the de- 
mands of the situation rather than with theory. Wagner 
was eclectic in the respect that he utilized the best knowl- 
edge of technical writing exhibited in the works of the 
masters who preceded him. 

The study dealt with the function of the chorus in terms 
of the three purposes inherent in the Greek drama: 
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commentary upon action, realistic portrayal of a role, and 
supplying of narrative. A decided predominance of realis- 
tic portrayal was found to coincide with the theory of the 
totally integrated art form and with the necessity for meet- 
ing the specific needs of dramatic situations. 

Wagner demonstrated within his own works both ex- 
tremes of the employment and the non-employment of cho- 
rus. The original use, the abandonment, and the return to 
the use of the chorus coincide with Wagner’s ever-changing 
theory as set forth in his prose works. Certain features of 
style and technique also reflect this variation. This study 
investigated these features of Wagner’s choral technique 
for the purpose of accumulating and interpreting the data 


rather than that of evaluating Wagner as a choral composer. 


The results establish the choral technique as one contribu- 
tory factor in the realization of the totally integrated music 
drama. 259 pages. $3.35. Mic 57-4233 


A CRITICAL ANALYSIS OF THE MUSIC CURRICULUM 
IN SENIOR HIGH SCHOOLS IN COMMUNITIES OF 
25,000 TO 75,000 IN THE STATE OF CONNECTICUT 


(Publication No. 23,112) 


Richard Alfred Otto, Ph.D. 
The University of Connecticut, 1957 


Statement of the problem: It was the purpose of this 
study to make a critical analysis of the music curriculum 
in the senior high schools in communities of 25,000 to 
75,000 inhabitants in the State of Connecticut. More spe- 
cifically, an attempt was made: (1) to formulate a state- 
ment of the constituents of a desirable senior high school 
music curriculum, (2) to ascertain the nature of existing 
curriculum practices, (3) to analyze the music curriculum 
in terms of what are considered to be the most desirable 
practices in music education, and (4) to offer recommenda- 
tions for the improvement of the music curriculum in the 
schools studied. 

Procedures: The procedures employed in the study 
included: (1) the preparation of a statement of criteria to 
indicate what constitutes a desirable music curriculum 
for the senior high school; (2) the preparation of a ques- 
tionnaire based on the criteria to be used in gathering data 
about the music curriculum in the schools studied; (3) the 
visitation of the schools and interviews with members of 
the music faculty to obtain data concerning the music cur- 
riculum; and (4) the analysis and interpretation of the data 
in terms of the statement of criteria. 

Recommendations: While the recommendations apply 
particularly to the schools studied, they may be of value to 
others interested in improving the music curriculum. They 
are as follows: (1) the music faculty should devote greater 
attention to the development of a statement of aims, a 
course of study, and similar material which can contribute 
to a more effective organization of the music curriculum; 
(2) the music curriculum should be developed with suffi- 
cient latitude to provide for both the broad and specific 
needs of the adolescent; (3) increased attention should be 
directed toward providing for individual differences; (4) 
greater effort should be made to develop taste and discrim- 
ination in the school at large; (5) assembly singing should 
be employed more extensively; (6) increased effort should 














be made to promote the continued use of music outside of 
school and in adult life; (7) students should be made better 
acquainted with the specific offerings of the music curric- 
ulum; (8) greater emphasis needs to be focused on creative 
listening, composing, conducting, etc.; (9) the music cur- 
riculum should also be designed to meet the needs of the 
individual planning to continue the serious study of music; 
(10) public appearances should be scheduled with regularity 
to motivate members, to raise the standards cf musical 
taste, and to promote a broader interest in music; (11) a 
more highly integrated program should be developed to 
disseminate a universal awareness of the importance of 
music; (12) time should be provided in the daily schedule 
for performance groups and music instruction; (13) a 
closer working relationship between administrators and 
music personnel should be developed to promote a more 
effective program; (14) effort should be made to secure 
information from graduates concerning the significance of 
their high school music experience; (15) credit for music 
courses and performance groups should be given in a man- 
ner similar to other subjects; (16) holding elections in 
music groups should be encouraged to foster a broader 
understanding of democratic procedures; (17) the pupil- 
teacher ratio of the schools studied should be reduced to 
be more in keeping with practices recommended by author- 
ities; (18) all the schools studied should have a well-qual- 
ified music administrator to provide leadership in music 
education; (19) the music program should be established 
on the same financial basis as other subjects; (20) long- 
range budget planning involving administrators and music 
personnel should be carried on more extensively; (21) 
adequate building facilities should be provided for the 
music program; and (22) further research in music should 
be conducted in the schools*of Connecticut. 

243 pages. $3.15. Mic 57-4234 


TYPES OF MUSICAL MYSTICISM: A STUDY OF THE 
TECHNICAL MEANS USED BY COMPOSERS OF 
VARIOUS PERIODS TO EXPRESS MYSTICISM IN MUSIC 


(Publication No. 24,316) 


Zane Ernest William Pautz, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Leland A, Coon 


The mystic intuits God or Ultimate Reality. His knowl- 
edge of God is not based on rational argument, scientific 
observation, or secondhand revelation (i.e., a report of a 
revelation experienced by another individual). He is satis- 
fied with nothing less than a direct or immediate experi- 
ence of the Divine. “Union” is the theme which runs 
through all the various types of mystical experience. Cer- 
tain musicians (not necessarily mystics themselves) have 
expressed the phenomena of mysticism in their art. This 
they have done either as composers, theorists or perform- 
ers. The present dissertation represents an attempt to 
determine how they have accomplished this. The following 
criteria are used to determine whether or not a composi- 
tion is to be defined as mystical: (1) Programmatic evi- 
dence. This includes such items as title, subject matter 
and text -- briefly, any information provided by the 
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composer (or, in the case of a composition the composer 
of which is unknown, a tradition or reliable authority) in- 
dicating an intention to express mysticism in a particular 
composition. (2) A mystical temperament, or at least a 
profoundly sympathetic attitude towards the phenomena of 
mysticism on the part of the composer who attempts to 
give musical expression to mystical experiences of his 
own or of another person. Such a temperament or attitude 
would seem to insure depth and sincerity of expression. 
The various types of musical mysticism are divided into 
two basic categories: non-Christian and Christian. 

Under the first heading the writer has discussed the 
following types: (1) Primitive Musical Mysticism -- fore- 
runner of more refined types; (2) Oriental Musical Mysti- 
cism, which stresses that the very production of tone has 
mystical aspects; (3) Chassidic Song, a type of Jewish 
chant in which are portrayed the various stages of the 
mystic experience; (4) The Nature-Mysticism of Richard 
Wagner -- exhibited in this composer’s music and, also, 
his theories about music; (5) The Theosophical Mysticism 
of Scriabin -- as vague, wild, ecstatic and esoteric as the 
theosophic ideas which gave it birth; and (6) The Astro- 
nomical Mysticism of Gustav Holst. This chapter is based 
on “Neptune” from the composer’s orchestral suite titled 
“The Planets” and his essay “The Mystic, the Philistine, 
and the Artist.” 

The following Christian types are discussed: (1) Medi- 
eval Musical Mysticism -- exhibited in the chant of the 
Church and early polyphony; (2) Mysticism in the Late 
Gothic and Early Renaissance Periods -- characterized 
by a.crude union of the heavenly and the earthly; (3) Pales- 
trina’s Mystical Style, which is completely other-worldly; 
(4) J. S. Bach’s Baroque Mysticism, which finds its deepest 
expression in a Christian attitude towards death; and (5) 
Contemporary Musical Mysticism. Here the mystical 
aspects of certain of Olivier Messiaen’s compositions are 
presented. The chapter (11) closes with a discussion of 
one of the most remarkable mystical masterpieces of our 
centruy: Charles Tournemire’s “L’Orgue Mystique.” 

The results of this study indicate that mysticism has 
been expressed musically in a variety of ways. Yet the 
various types discussed above are bound together by a 
common theme: “union.” The conclusions reveal: (1) that 
mysticism is a prominent feature in music during the times 
when it is a dominant factor in philosophy and religion; (2) 
that certain. rhythmic, melodic and harmonic ideals are 
significant for the expression of mysticism in music; and 
(3) that tempo, medium of expression and title are addi- 
tional factors to be taken into consideration. 

149 pages. $2.00. Mic 57-4235 


A STUDY OF PARTICIPATION BY GENERAL 
COLLEGE STUDENTS IN MUSIC COURSES AND 
ACTIVITIES AT THE UNIVERSITY OF TEXAS 


(Publication No. 23,017) 


Frank Stallworth Phillips, Ed.D. 
The University of Texas, 1957 


Supervisor: Archie N, Jones 


Purpose of the Study 





The purpose of this study was (1) to determine the 
stated goals in music for the nonmusic major (defined as 
a general college student); (2) to determine what experi- 
ences were provided wherein the stated goals might be 
attained; (3) to determine to what extent general college 
students participate in musical offerings; (4) to obtain an 
evaluation of music courses and organizations by general 
college students; and (5) to determine what influence musi- 
cal offerings at The University of Texas have upon general 
college students. 


Summary of Findings 





There was uniformity of opinion among faculty members 
as to the goals of music for general college students at The 
University of Texas: (1) to enrich the lives of the students 
musically, (2) to develop discriminating tastes and sound 
judgment in the area of music, (3) to add to the cultural 
life of the student, and (4) to stimulate greater interest in 
music as an art. 

During 1955-56, nine music courses and organizations 
and a singing contest involving fraternity and sorority 
choruses were open to general college students at The 
University of Texas. Of the 16,219 general college stu- 
dents, 2.37 per cent were enrolled in a music course or 
organization; 922 students (97.61 per cent of whom were 
nonmusic majors) were members of fraternity or sorority 
choruses; students attended a mean of 24 per cent of the 
offerings of the Cultural Entertainment Committee; attend- 
ance at faculty and student concerts by students not partic- 
ipating in a music course or organization was almost neg- 
ligible. 

Three hundred thirty-three college students enrolled 
in a music course or organization rated these offerings in 
terms of the stated goals. The means for the criteria 
increase in musical knowledge, greater appreciation of 











music, development of a sound critical judgment of music, 
recreational values, and enjoyment were between “high” 
and “average.” The means for the criteria increase in 
technical skills and development of musical talents were 
between “average” and “low.” 

Information from a stratified random sample (consist- 
ing of 4.33 per cent of the general college students) re- 
vealed a definite interest in music; 70 per cent purchased 
musical recordings and 28 per cent indicated that they had 
experienced changes in musical tastes while attending the 
University. The reasons stated for these changes were 
numerous; however, a large majority reflected influences 
of the musical offerings and environment at The University 
of Texas. 

















Conclusions 

1. Participation in music courses and activities tends 
to enrich the lives of general college students musically 
and stimulate greater interest in this art. 
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2. Participation by general college students in musical 
offerings is very limited. 

3. Many students believe that their tastes in music 
change while attending college. A large majority of these 
reported changes consisting of the development of apprecia- 
tion, or the development of a greater appreciation for that 
type of music defined as “semi-classical” and “classical.” 

4. Many students desire some formal study in music as 
a part of their college education. 

). If music is to occupy a greater place in the culture 
of college graduates, changes will be necessary in the 
musical offerings and graduation requirements. 

315 pages. $4.05. Mic 57-4236 


THE KEYBOARD TABLATURES OF 
BERNHARD SCHMID, FATHER AND SON 


(Publication No. 23,410) 


Clyde William Young, Ph.D. 
University of Illinois, 1957 


Bernhard Schmid the elder (1535-1592) and his son, 
Bernhard the younger (1567-1625), served as organists at 
the Thomaskirche in Strasbourg and at the Cathedral there 
for a period of more than sixty years. Each published a 
book of keyboard tablature, the father in 1577 and the son 
in 1607. The father’s collection is devoted principally to 
ornamented versions of vocal compositions by the most 
prominent composers of the day, especially Lassus. Five 
passamezzo-saltarello variation sets, in addition to thir- 
teen short dances of various kinds, form a concluding sec- 
tion. The son, unlike the father, intabulated a large number 
of autochthonous instrumental compositions. His anthology 
opens with thirty short intonations by Andrea and Giovanni 
Gabrieli and continues with six Italian toccatas. A number 
of decorated vocal compositions follow; and they, in turn, 
are succeeded by twelve Italian canzoni alla francese. The 
work closes with two passamezzo variation sets and twelve 
galliards. 

Since the music contained in these publications interests 








the researcher more from a historical than from an. artis- 
tic standpoint, this study begins with two introductory chap- 
ters which attempt to place the Schmid tablatures in their 
proper cultural milieu. The first chapter discusses music 
in Strasbourg during the sixteenth century with attention 
devoted to the Stadtpfeifer, the Meistersanger, music in 
the home, in the schools, in the church, and music printing. 
The second chapter treats the history of keyboard music 
from its first documentation to the Baroque era. Footnote 
references contain lists of expository writings about these 
sources as well as an index to reprints of the music. 

Chapter III constitutes a biography of the two Schmids 
in that all the archival material relating to them is ar- 
ranged in chronological order; data concerning the cathe- 
dral organ in the sixteenth century are presented also. In 
the fourth chapter English translations of the ancillary 
material in the tablatures (dedications, notes to the reader, 
poetry, and the like) are given along with appropriate men- 
tion of typographical matters. 

Each segment of the Schmids’ repertoire receives de- 
tailed examination in the final chapter. Discussion begins 
with an investigation of the vocal works chosen for intabu- 
lation, then turns to an analysis of the coloration technique 
employed by both the father and the son, proceeding inter- 
val by interval. Numerous examples of embellishment 
taken from the vocal intabulations illustrate the presenta- 
tion. Later the purely instrumental pieces and the dances 
are treated; historical notes are included on each of the 
forms mentioned. A short appendix, which follows the 
final chapter, compares the elder Schmid’s intabulation of 
“Susanne un jour” with six contemporaneous keyboard set- 
tings. Another appendix deals with musica ficta as found 
in these seven “Susanne” examples as well as in eighteen 
lute settings of the piece. 

A table of concordances outlines in tabular form the 
composer of each borrowed work in the Schmid collections, 
its first appearance in printed form, other instrumental 
settings of the work, and modern editions of this music. 
Finally, the section devoted to music transcriptions em- 
braces the Lassus vocal setting of “Susanne” and the seven 
keyboard versions of it by different composers. The study 
concludes with selected examples of intabulations tran- 
scribed from the Schmid books. 

545 pages. $6.95. Mic 57-4237 
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A STUDY OF THE POTENTIATION OF 
PENTOBARBITAL ANESTHESIA BY GLUCOSE 
AND ITS METABOLITES 


(Publication No. 23,665) 
John Francis Bester, Ph.D. 
The Ohio State University, 1952 
INTRODUCTION 


In 1949, Lamson and nis co-workers made observa- 
tions which first aroused interest in the investigation. 





They were studying shock following hemorrhage in dogs 
under pentobarbital anesthesia, and found that the intra- 
venous injection of glucose into dogs immediately after 
recovery from anesthesia resulted in a prompt return to 
anesthesia. This observation, substantiated by subsequent 
experimentation, led them to the belief that glucose’and a 
large number of its metabolites are able to potentiate 
pentobarbital anesthesia. The purpose of the present study 
was to attempt to find the mechanism involved in the poten- 
tiation, with a view to its pharmaceutical and therapeutic 
applications. 
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EXPERIMENTATION 


Since it was desired to use rats in part of the experi- 
mental procedures, it was necessary to establish presence 
of the “glucose effect” in these animals. This was done in 
two ways. In the first of these, rats were anesthetized by 
the intraperitoneal injection of 2.75 mg. of pentobarbital 
per 100 g. of rat. Upon recovery from anesthesia, 2 cc. 
of a 50 per cent solution of glucose were administered 
intraperitoneally. This injection caused a return to anes- 
thesia in 10 of 11 female rats and in all of 5 male rats. 
The sleeping times following glucose injection averaged 
22.1 + 3.5 minutes in females, and 16.2 + 3.7 minutes in 
males. 

In the second procedure to establish the ability of glu- 
cose to potentiate pentobarbital in rats, the rats were 
anesthetized by the intraperitoneal injection of pentobarbi- 
tal and the resulting sleeping times were recorded. After 
a delay of a week, the same rats were given an identical 
dose of pentobarbital, but this time the drug was accom- 
panied by the injection of 2 cc. of 50 per cent glucose. The 
sleeping times were again recorded. It was found that the 
mean sleeping time of females following pentobarbital was 
45.2 + 4.8 minutes; following pentobarbital and glucose it 
was 77.7 + 4.0 minutes. In males, pentobarbital injection 
resulted in a mean sleeping time of 26.0 t 3.5 minutes, 
while pentobarbital and glucose combined caused the ani- 
mals to sleep 48.2 t 3.4 minutes. On the basis of these 
results, rats were deemed to be suitable animals for use 
in further studies. It had been established earlier that 
rabbits give similar responses.” 

In addition to potentiating pentobarbital, the injection 
of a concentrated solution of glucose obviously would cause 
an increase in the level of blood sugar. Various glucose 
metabolites have been reported to potentiate barbiturate 
anesthetics,* so it seemed logical to find the effect of these 
metabolites on the level of blood glucose. This study was 
made on rabbits. By making a small incision in the mar- 
ginal ear veins of rabbits, 0.1 cc. of blood was obtained 
and assayed for glucose by the Folin-Malmros technique. * 
Then, 3 cc. of 20 per cent sodium lactate were injected 
intraperitoneally. At periods of ten, twenty-five, forty, 
and sixty minutes after this injection, 0.1 cc. blood sam- 
ples were withdrawn and their glucose content determined. 
Similar determinations were made to find the effect of 
sodium citrate, sodium acetate, sodium succinate, sodium 
pyruvate, sodium chloride (as a control), and, finally, of 
glucose itself (2 cc. of a 50 per cent solution). The level 
of blood sugar in each sample from each rabbit was then 
computed as a per cent of the normal for that animal at 
that time, normal being taken as 100 per cent. The maxi- 
mum change, and the mean change over the sixty minutes, 
produced by each substance, are shown in Table I. — 

Since it had been shown earlier that the injection of 2 
cc. of 50 per cent glucose caused a return to anesthesia in 
only 50 per cent of the animals injected, it appeared doubt- 
ful that the metabolites could potentiate through their effect 
on blood sugar, since their effect was much less than that 
of glucose itself. 

Subsequent experiments, in rats, were carried out with 
the various metabolites, in an attempt to cause a return to 
anesthesia. Graded doses of sodium lactate, sodium cit- 
rate, sodium acetate, sodium succinate, and sodium pyru- 
vate were tried. Responses in rats ranged from none, 
through various degrees of depression, to death. None of 





Table I 


The Effect of Some Glucose Metabolites on 
Blood Sugar Levels in Rabbits 


Mean Per Cent* 
of Change 








Maximum Per Cent* 
of Change 


146.2 = 6.5 


Metabolite 





Glucose 

Sodium lactate 
Sodium citrate 
Sodium acetate 
Sodium succinate 
Sodium pyruvate 
Sodium chloride 


+ it ie + + I 
ph wk a ee ee: 
bot © bo && 





*In all cases, normal was taken as 100 per cent 





the animals, however, was returned to anesthesia. The 
symptoms in those animals which showed a response in- 
cluded anoxia, cyanosis, tremors, convulsions, and, in 
some cases, death. Those animals that recovered urinated 
excessively for some hours after recovery. These are the 
typical symptoms of alkalosis. Attempts to buffer the 
solutions so as to prevent the development of these symp- 
toms on injection were unsuccessful. 

Even though potentiation of pentobarbital was not shown 
by the sodium salts of the glucose metabolites, glucose 
itself exhibited very definite potentiating ability, so subse- 
quent experimentation was confined to a study of the action 
of glucose. 

In the first phase of the study, it was decided to inves- 
tigate the effect of glucose upon the levels of pentobarbital 
in the liver, brain, and blood of rats. By intraperitoneal 
injection, rats were given 3 mg. of pentobarbital per 100 g. 
At periods of ten, thirty, and sixty minutes after injection, 
and at recovery from anesthesia, animals were killed by a 
blow on the head. The liver and brain were removed im- 
mediately and sliced. A portion of the liver was assayed 
for glycogen content by a method described by Koch and 
Hanke.” The brain and the remainder of the liver were 
homogenized separately, and the pentobarbital content of 
each was determined spectro-photometrically.” Blood sam- 
ples were assayed similarly for both pentobarbital and 
glucose. 

_ After this, identical procedures were carried out fol- 
lowing the injection of 3 mg. of pentobarbital plus 1 cc. of 
00 per cent glucose per 100 g. of rat. 

From Tables II and IV, it can readily be seen that the 
injection of glucose along with pentobarbital results in an 
increased rate of build-up of liver glycogen, accompanied 
by a decrease in accumulation of pentobarbital in the liver. 
In an attempt to verify these findings, a further study of 
this interrelationship was made. Livers from freshly 
killed animals were homogenized. To 30 cc. volumes of 
homogenate were added 3 cc. of a solution containing 60 mg. 
pentobarbital per cc., and either 27 cc. of 0.9 per cent 
sodium chloride or 27 cc. of 20 per cent glucose. The 
mixtures were incubated at 37°C. for fifteen minutes. 
They were then filtered, and the filtrate was assayed for 
glucose and for pentobarbital. From these results, it was 
possible to compute the amounts of glucose and of pento- 
barbital taken up by the liver. It was found that in the 
absence of glucose, pentobarbital was removed at the rate 
of 1.53 + 0.39 mg. per g. of liver. However, when glucose 
was added, the liver removed from solution 122.7 mg. glu- 
cose per g. of liver but only 0.78 ¢ 0.24 mg. pentobarbital 
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Table II 


Levels of Pentobarbital in the Liver, Blood, and Brain, 
Following Injection of Pentobarbital Alone 


~ Blood 
mg./100 cc. 


1.54 70.27 
1.18 ¢ 0.28 
1.01 7 0.24 
0.29 + 0.08 





Liver Brain 





Ten minutes 
Thirty minutes 
Sixty minutes 
At recovery 





Table III 


Levels of Pentobarbital in the Liver, Blood, and Brain, 
Following Injection of Pentobarbital and Glucose 


Liver ~ Blood Brain 
/g. mg./100 cc. /g. 
4.61 70.42 200 = 13.2 
3.90 + 0.87 207 + 33.8 


3.55 40.38 180 417.2 
0.92 +0.19 98 = 10.0 








Ten minutes 
Thirty minutes 
Sixty minutes 
At recovery 





Table IV 


Levels of Blood Glucose, and Liver Glycogen 
Following Injection of Pentobarbital Alone 


Blood Glucose 
mg./100 cc. 


79 =2.9 
90 = 2.9 
97 = 2.2 
79 = 1.5 
81 21.9 





Liver Glycogen 





Normal 

Ten minutes 
Thirty minutes 
Sixty minutes 
At recovery 





Table V 


Levels of Blood Glucose, and Liver Glycogen 
Following Injection of Pentobarbital and Glucose 








Liver Glycogen 
mg. /g. 


3.83 = 0.14 
5.22 £0.51 
6.04 + 0.19 
9.88 + 0.14 


Blood Glucose 
mg./100 cc. 


388 = 27.7 
393 = 23.2 
380 + 16.9 
232 + 8.4 





Ten minutes 
Thirty minutes 
Sixty minutes 
At recovery 





per g. of liver. t = 2.744, indicating a significant differ- 
ence in the rate of removal of pentobarbital by the liver 
from the solutions rich in glucose and those deficient in 
glucose. 

If incubation of these solutions was continued for forty- 
five minutes and the filtrates were then injected into rats, 
it was found that the induction times and sleeping times 
were as follows:- the solution incubated only with pentobar- 
bital produced anesthesia in female rats in 5.8 + 0.53 min- 
utes, and in males in 5.1 + 0.32 minutes. Females slept 
121 t 9.7 minutes; males 47 t 5.0 minutes. The solution 
incubated with pentobarbital and glucose induced anesthesia 
in females in 6.1 + 0.55 minutes, and in males in 5.3 Tf 
0.61 minutes. The sleeping times were 127 + 13.9 minutes 
in females; 54 + 5.8 minutes in males. Statistical evalua- 
tion showed the differences to be insignificant, even though, 
in all cases, the pentobarbital solution incubated with liver 
and glucose appeared to be more potent. 





Administration of glucose ten minutes before giving 
pentobarbital, thereby producing high blood sugar levels, 
had no effect upon the induction time of anesthesia, even 
though the blood level of pentobarbital is higher at the 
onset of anesthesia when glucose is given than when it is 
not. 


DISC USSION 


There have been a number of mechanisms suggested as 
possible explanations of the phenomena involved in glucose 
potentiation of pentobarbital anesthesia. On the basis of 
the experimental results outlined here, it seems most 
likely that the site of the potentiation is the liver. In this 
organ there is an inverse relationship between the forma- 
tion of glycogen and the removal of pentobarbital from the 
blood. That observation immediately suggests the possi- 
bility that there is a common enzyme system involved in 
the two processes. A report by Gould and Shideman’ makes 
this a very likely possibility. They found that high energy 
phosphate bound compounds are required by the liver in 
order to detoxify thiopental. In addition, a number of 
enzyme inhibitors, whose action is to prevent phosphoryla- 
tion, prevent thiopental detoxification. They also prevent 
glycogen polymerization. From these reports, it can be 
assumed that phosphorylation is involved in both glycogen 
formation and barbiturate detoxification. In the presence 
of excessively high glucose concentrations, it seems logi- 
cal that glycogenesis, a normal liver function, would occur 
preferentially to barbiturate detoxification, which is an 
emergency function of the liver. Hence, excess glucose 
would delay destruction of the drug, resulting in prolonged 
action. 


CONCLUSIONS 


. Glucose prolongs the sleeping time induced by pento- 
barbital in rats. 


. Upon recovery from pentobarbital anesthesia, rats are 
returned to sleep by the injection of concentrated solu- 
tions of glucose. 


. Sodium citrate, sodium lactate, sodium acetate, sodium 
succinate, and sodium pyruvate cause only a slight 
increase in the level of blood glucose in rabbits. | 


. These same salts, in suitable dosage, produce the symp- 
toms of alkalosis but do not return rats to anesthesia. 


. Phosphate buffers are not capable of preventing the 
symptoms of alkalosis resulting from the administration 
of sodium lactate. 


. The blood level of pentobarbital becomes higher if 
glucose is given with the drug than if pentobarbital is 
given alone. 


. The liver does not remove pentobarbital from the blood 
with normal rapidity if glucose is present in excess. 


. The levelof pentobarbital inthe brain increases slightly 
above normal levels if glucose is given with the barbi- 
turate. 


. The male is more resistant to pentobarbital than is the 
female. 


. The liver appears to be unable to polymerize glycogen 
and detoxify pentobarbital simultaneously as rapidly 
as it can do either separately. 
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11. Pentobarbital injection results in an immediate slight 
rise in the blood sugar level, followed by a gradual 
decrease. 


. Glycogenolysis, followed by glycogenesis, occurs when 
pentobarbital is injected into rats. 


. In the presence of excess glucose, there is an apparent 
need for a higher pentobarbital level in the blood to 
produce anesthesia than is required in the absence of 
glucose. 


. At recovery from anesthesia, the brain level of pento- 
barbital in rats is higher if glucose is present in ex- 
cess than if glucose is absent. 

119 pages. $2.00. Mic 57-4238 
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University of Pennsylvania, 1957 


Supervisor: Carl F. Schmidt, M.D. 


The purpose of this investigation was to compare the 
antifibrillatory effect of chloroquine with that of quinidine 
and to study the possible mechanism(s) of action of several 
antifibrillatory drugs. 

The experimental procedures employed can be divided 
into four sections. The first consisted of an open-chest 
dog preparation in which atrial fibrillation was produced 
by the application of aconitine to the right auricular append- 
age. Measurements were made on the animal’s systemic 
arterial blood pressure, ventricular rate and force of 
contraction of the heart. The minimal antifibrillatory 





intravenous dose of chloroquine was determined and the 
effect of the drug on the above mentioned parameters was 
recorded. In addition the dog’s response to three forms 


_ of circulatory stress was observed before and after ad- 


ministration of chloroquine. 

The isolated papillary muscle of the cat was used ina 
second experimental procedure to study the effect of a 
group of antimalarial drugs on cardiac muscle excitability 
and conductivity. The drugs used were: quinine, quinidine, 
chloroguine, primaquine and pentaquine. Resting excita- 
bility was measured by determining the minimal amount of 
current necessary to produce an action potential at the 
following durations of stimuli: 10, 5, 2, 1, 0.5, 0.2, 0.1 
milliseconds. Strength-duration curves were constructed 
and a comparison was made of excitability before, during 


and after durg exposure. 


Changes in conduction velocity were determined by 
measuring the distance from the stimulus artifact to the 
beginning of the action potential. In addition, the width of 
the action potential itself was used as an indicator of con- 
ductivity of the muscle. 

In a third experimental procedure in vitro tissue me- 
tabolism techniques were utilized. There is frequent 
mention in the literature of the possibility that antifibrilla- 
tory agents might act by affecting cardiac carbohydrate 
metabolism. A comparison of the effect on in vitro carbo- 
hydrate metabolism of four known antifibrillatory agents 
was therefore undertaken. The drugs used were quinine, 
quinidine, chloroquine and procaine amide. 

A group of experiments was done in which the oxygen 
uptake and glucose utilization by rat heart slices was 
measured in the presence and absence of one of the men- 
tioned drugs. The effects of the drugs on oxygen uptake 
and glucose utilization were also measured in rat heart 
homogenate. : 

The final procedure which was used involved the meas- 
urement of phosphorylase activity in the perfused rat 
heart. The isolated heart was perfused by means of the 
standard Langendorff apparatus. Since this enzyme is 
believed to be important in the chemical reactions taking 
place during muscle contraction, the possibliity existed 
that antifibrillatory drugs may act by altering phosphoryl- 
ase activity. By perfusing the heart with various drug 
solutions the mechanical activity of the heart was changed 
and the phosphorylase activity measured in the stimulated 
or depressed heart. 

The results obtained from the described experimental 
procedures may be summarized as follows: 


1. Chloroquine administered intravenously in doses of 
0.2-1.5 mgm./kgm. terminates an aconitine-induced 
atrial fibrillation in dogs. 


2/ Therapeutic doses of chloroquine are not accompa- 
nied by marked cardiovascular depression nor is 
the dog’s response to circulatory stress significantly 
altered. 


. Quinidine and chloroquine produce marked depres- 
sion of excitability in isolated cat papillary muscle. 
Conduction velocity is also decreased, but more 
severely by quinidine than by chloroquine. 


. Quinine and quinidine produce marked inhibition of 
in vitro carbohydrate metabolism by rat heart tissue. 
Chloroquine and procaine amide produce minimal 
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depression of in vitro carbohydrate metabolism of 
rat heart tissue. 


. No change in phosphorylase activity is observed when 
mechanical activity of the perfused rat heart is cimin- 
ished by quinidine or chloroquine. 

117 pages. $2.00. Mic 57-4239 


THE PHARMACOLOGY OF TETRAMETHYLTHIURAM 
DISULFIDE INTOXICATION IN CHICKENS 


(Publication No. 22,492) 
Larimore B. Howard, Ph.D. 
University of Minnesota, 1956 


Advisers: 


Harold N. Wright and Paul E, Waibel 


Studies were conducted on cage housed New Hampshire 
chicks, in an investigation of the mechanism of TMTD 
perosis. The investigation was divided into two major 
portions; the first was a study of the action of dietary var- 
iations on the course of the perosis, and the second was 
the effect of TMTD poisoning on the physiological chemis- 
try and anatomy of the chick. 

The most striking results were produced by dietary 
variations of protein. The degree of perosis was propor- 
tional to the protein level. After the protein level required 
for maximum growth rate was reached, further increases 
in protein concentration increased further the degree of 
perosis and produced a negative effect on growth rate, not 
seen in control birds. Further studies on the mechanism 
of this action showed that perotic-free low protein diets 
were “antidotal”because growth rate was sub-optimal, 
whereas a certain growth rate was essential for the appear- 
ance of perosis. This was confirmed by using higher qual- 
ity protein in the low protein diets, thereby increasing 
growth even though the actual protein quantity was not in- 
creased. Perosis appeared at protein levels previously 
free from this leg disorder. 

The explanation of the toxic action of high protein levels 
is more complex. Although all proteins investigated allow 
perosis to develop, only plant proteins showed the definite 
increase in toxicity with protein level. The animal proteins 
generally were innocuous in this respect. A theoretical 
amino acid imbalance of an unessential amino acid was 
proposed as a possible explanation. This conclusion was 
based on the high protein nature of the action, in addition 
to the fact that complex amino acid supplementation had a 
beneficial action. 

The only pathological findings in either the hens or the 
chicks are those directly related to perosis. Examination 
of the leg bones of perotic chicks showed a definite tend- 
ency toward shaft thinning and epiphyseal enlargement, 
similar in these respects to other types of perosis. The 
femurs showed an unusual defect, characterized by cavita- 
tion and thickening of the bone shaft. 

The studies on TMTD and its actions on caged laying 
hens were also divided into two major parts. The first, 
the action of TMTD on fertility and hatchability was discon- 
tinued after three months because of negative results. 
There was no effect on egg weight, but analysis of egg yolk 
gave a positive test for the thiuram. This finding is diffi- 
cult to reconcile with the lack of action on hatchability. 





The second part of the reproduction study was an in- 
vestigation of the mechanism of soft shell production. A 
list of possible causitive mechanisms, including carbonic 
anhydrase inhibition, hypothermia, cholinergic stimulation, 
histamine liberation, hypocalcemia, hormone imbalance, 
direct uterine stimulation and a posterior pituitary rela- 
tionship was eliminated, with certain reservations, to the 
last two. Unfortunately, the last two actions involving 
uterine hypermolility, are the most likely. The writer has 
demonstrated the eggs are shell-less because they do not 
remain in the uterus a sufficient length of time for shell 
deposition to take place. The problem seems to resolve 
itself into a direct stimulant action on the uterus or to an 
indirect action on this organ mediated by posterior pitui- 
tary hormone. 

The relationship of structure and activity was investi- 
gated thoroughly in both hens and chicks. In general the 
active compounds were similar to those producing alcohol 
sensitization, instead of those having fungicidal properties. 
The activity of the monosulfides demonstrated that the 
ability to form a reversible oxidation-reduction system is 
not essential. 

In the process of demonstrating an increased creatine 
excretion in treated chicks, it was discovered that, con- 
trary to the accepted belief, chicks excrete creatinine in 
quantities similar to other animals. 

252 pages. $3.25 Mic 57-4240 


METABOLISM OF CERTAIN 
BARBITURIC ACID DERIVATIVES 


(Publication No. 24,327) 
Elliot Spector, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor F, E. Shideman 


Part I. THE METABOLISM OF CERTAIN BARBITURIC 
ACID DERIVATIVES 


The metabolic fate of three pharmacologically signifi- 
cant thiopyrimidines has been investigated. 

Thiamylal (5-allyl-5-(1-methylbutyl) barbituric acid) 
was incubated in calcium free Krebs-Ringer phosphate 
solution at 37° C for 3 hours in the presence of minced 
rat liver. An ether extract of the acidified incubated ma- 
terial was subjected to a countercurrent distribution of 14 
plates and the ultraviolet absorption spectrum of the borate 
buffer phase (pH 10.5) of each tube was determined. One 
distinct peak, whose maximal absorption was at 240 mu, 
appeared between tubes 0 and 5, and another peak with a 
maximum at 305 mu appeared between tubes 2 and 12. The 
material in tubes 0 through 3 was purified by microsubli- 
mation and elemental analysis provided the following data: 
carbon 60.97%; hydrogen 7.56%; nitrogen 11.91%. The 
infrared absorption spectrum did not differ significantly 
from that of secobarbital. Partition coefficients and melt- 
ing and mixed melting points further substantiated the 
identity of this metabolite and secobarbital. | 

Thiouracil (2-4(1,3)-thiopyrimidinedione) (100 mg./Kg.) 
was administered intraperitoneally to female albino rats 
of the Holtzman strain. The urine, after extraction with 
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petroleum ether and chloroform, was examined by ion 
exchange and paper chromatography and revealed signifi- 
cant amounts of uracil. When thiouracil (1 mg.) was incu- 
bated with a buffered mince or homogenate of rat liver 28 
to 35% was metabolized in a period of 3 hours, represent- 
ing a rate of 280-350 ug./g. of tissue/3 hours. Significant 
amounts of ammonia were formed during this time. The 
acidified supernatant fluid of such incubated mixtures was 
concentrated and subjected to ascending paper chromatog- 
raphy in two different systems of phenol and water. After 
development the paper was sprayed with a solution of cop- 
per sulfate, dried and then sprayed with a solution of 
diphenylthiocarbazone. The presence of a material with 
the same Rr values as f-alanine appeared. The aqueous 
phase of the incubated mixtures, after ion exchange and 
paper chromatography also was shown to contain signifi- 
cant quantities of uracil. These findings suggest a meta- 
bolic pathway in the rat for thiouracil which involves first 
its desulfuration with the formation of uracil followed by 
cleavage of the thiopyrimidine ring and formation of 
B-alanine, ammonia and carbon dioxide. 

Male rats receiving thiouracil-2-C™* (20 mg. I.P.) were 
found to excrete about 80 per cent of the radioactivity dur- 
ing a 24 hour period. Approximately 1.9 per cent of the 
excreted radioactivity was extractable with chloroform 
and 6.2 per cent was removed by extraction into ethylene 
dichloride. Fractionation studies of the concentrated urine 
after organic solvent extraction on Dowex 1-formate resin 
revealed three distinct peaks of radioactivity: a peak be- 
tween tubes 1 and 9, the major area of radioactivity in 
tubes 18 through 37 and a third peak which is eluted with 
concentrated formic acid. Subjection of the contents of 
tubes 18 through 37 to paper chromatographic analysis 
revealed the presence of two compounds. The material at 
Ry 0.52 was unchanged thiouracil-2-C’*. The material at 
Rr 0.33, representing approximately 16.5 per cent of the 
radioactivity, appears to be uracil-2-C™. The latter ex- 
hibited an ultraviolet absorption spectrum in 0.01 NH,OH 
identical to authentic uracil. 

Thiopental (5-ethyl-5-(1-methylbutyl) thiobarbituric 
acid) was found to be metabolized by the microsomal frac- 
tion of rat liver. Reduced triphosphopyridine nucleotide, 





magnesium ion and oxygen were essential for a maximum 
rate of conversion of thiopental to pentobarbital which was 
isolated by countercurrent distribution and sublimation and 
characterized by ultraviolet and infrared spectral analysis. 
Metabolic conversion was not inhibited by cyanide ion 
(10-” M) but was inhibited by 6-diethylaminoethyl diphenyl- 
propylacetate (SKF 525-A) at concentrations of 2 x107*M. 
Microsomes obtained from 1 gm. of liver metabolized 
thiopental at an average rate of 0.1 uM/hr. Rates of me- 
tabolism of thiopental by microsomal preparations of liver 
from guinea pig and pigeon were approximately one-third 
those of the dog, rabbit and mouse, all of which exhibited 
about the same activity and were approximately two-thirds 
that of the rat. 

Desulfuration with resultant formation of oxy analogs 
appears to be a major route of catobolism in the case of 
thiamylal, thiouracil and thiopental 


Part 1. THE METABOLIC CLEAVAGE OF THE PYRIMI- 
DINE NUCLEUS OF PENTOBARBITAL BY THE 
DOG — 


Pentobarbital (Abbott) was administered intravenously 
to 9 mongrel dogs in a daily dose of 20-35 mg./Kg. Ether 
extracts of the 24 hour acidified urines were processed to 
obtain 1.2 g. of a crystalline metabolite which appears to 
be ethyl (1-methylbutyl) acetyl urea. This represented 
12.5 per cent of the total dose (9.0 g.) of the pentobarbital 
administered in this study. 

In a study in which 6 dogs received a single dose 
(30 mg./Kg.) of pentobarbital, the acetyl urea derivative 
was recovered in a yield of 4.8 per cent (78.3 mg.). 

Control studies revealed that the metabolite does not 
appear to be the result of bacterial action in the urine or 
the extraction and/or isolation procedures employed. 

Attempts to isolate the biotransformation product from 
the urine of a patient receiving 1.7 g. of pentobarbital for 
a surgical procedure proved unsuccessful. 

In the dog the metabolite appears to be the product of 
the metabolic cleavage of the pyrimidine nucleus of pento- 
barbital. 119 pages. $2.00. Mic 57-4241 
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(Publication No. 22,842) 


Paul Herman Ackert, Ph.D. 
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In publishing his Speeches on Religion in 1799, F. D. E. 
Schleiermacher sought to arouse his contemporaries to 
the respectful consideration of religion by showing its real 
nature. This he does in five connected Addresses, the first 
of which, “Apologetic,” is an appeal to their culture and 
learning, requesting their careful examination of religion 








from the basis of a person’s experience rather than a 
rehearsal of ideas. And he, Schleiermacher, has had such 
an experience — clearly reflecting his Moravian back- 
ground, which exhibited Pietism at its fullest. The evi- 
dence for religion, specifically the Judaio- Christian tradi- 
tion, is found in its historic setting, namely, in the great 
heroes or champions, who have exhibited a new element 

in life, religiosity. 

Having made his defense, the author attempts to de- 
scribe the nature (or essence) of religion. His most-used 
term is “Anschauung,” translated as intuition (using Kant’s 
meaning), perception, or contemplation (occasionally). 
Religion, Schleiermacher says, is “sense and taste for the 
Infinite.” It is a passive receptivity of the universe as a 
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Whole in one’s self, an enjoyment closely allied to the 
aesthetic feeling. Such a view of religion rules out the 
primary necessity of dogma and doctrine; an orderly sys- 
tem of something called “religion” is a corruption of its 
true nature. Religion is being by itself; it has no alliance 
with metaphysics, morality, or a thought-framework. We 
must look within ourselves to find and know religion. Na- 
ture can help us for it presents the universe, and it is the 
latter which is active, leading us by events (miracle is the 
religious name for an event) to the Deity, who is the All 
and the Whole. 

In the third Address, “Toward the Cultivation of Reli- 
gion,” the “cultured despisers” are asked to admit that 
their age suppresses a fundamental human urge, the urge 
for the supernatural and the marvelous. The present con- 
tent of education is superficial; it proceeds from the out- 
ward inwardly. It suppresses human longings; the imagi- 
nation is not nourished, the senses are not quickened, the 
mind not allowed free play. Moral tales and involved 
arguments fill the day, and young souls are left wearied 
and yearning. 

Because religion fosters a community, the fourth Ad- 
dress pleads for a free association of religious persons. 
Expression of experience always follows the impression. 
It must be left free from any interference. But the rise of 
the State has threatened this freedom by commanding the 
Church to perform four functions: education, baptism, 
marriage, and burial of the dead. Therefore the Church 
must always be separate from the State and its functions. 
Likewise, the multiplicity of sects must be arrested; their 
competing spirit is condemned. 

In his fifth address Schleiermacher urges that religion 
be a private affair for each person. Since religion is 
always personal, natural religion is an empty abstraction; 
it really tends to become another science. Religion may 
lead to corruption, but Christianity arose to halt this by 
offering a great hero, Jesus Christ, who performed the 
mediating mission perfectly. Each man, however, can 
become his own mediator. Once having read the Scrip- 
tures, he can go beyond them and have his own revelation. 
Christianity will have a long future, for men will have 
many fresh revelations from the Deity. Religions will be 
many, aS may be suitable for all human needs. Therefore, 
let not cultured men despise religion; that is our true way 
of response to the universe and its Lord. 

In these Speeches Schleiermacher breaks from the 
Enlightenment, from Kant, Leibniz, and the orthodox reli- 
gions, by placing religion on an autonomous basis, not as 
a category of knowledge, reachable by dialectic, but rooted 
in a fundamental human requirement, that of longing for 
the Infinite, for the Universe and its Highest, viz., the 
Deity. Morality is a science, separate from religion, as 
is metaphysics and all “search” for knowledge. The re- 
ward of religion is eternal oneness with the “whole” of the 
universe, an ineffable experience of contemplation of the 
Highest. 221 pages. $2.90. Mic 57-4242 


HUSSERL’S CRITICISMS OF HUME?’S 
THEORY OF KNOWLEDGE 
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Edmund Husserl, founder of Phenomenology, is prima- 
rily known for his contributions to systematic philosophy. 
He has, however, in important works like Logische Unter- 
suchungen and Erste Philosophie, concerned himself with 
criticism of important modern philosophers. Among these 
critical parts of his writings, his examination of the theory 
of knowledge of David Hume is of special importance. In 
the first place, Husserl’s remarks on the philosophy of 
Hume throw new light on the significance of Hume’s influ- 
ence on later philosophy. Secondly, by linking his criticism 
of Hume to his general stand against the psychologizing of 
logic and theory of knowledge, Husserl shows Hume’s 
philosophy of science (based on a sensationalistic psychol- 
ogy) to be unsatisfactory. In this respect Husserl’s cri- 
tique of Hume bears important affinities to the work of 
both Frege and Bradley in their attempt to free philosophy 
or logic from psychologism. 

Husserl examines in detail, and finds to be unsatisfac- 
tory, the following crucial aspects of Hume’s “science of 
human nature”: the ontological distinction between ideas 
and impressions, the distinction between knowledge of 
“relations of ideas” and of “matters of fact,” the confusion 
of psychological explanation and logical analysis, the theory 
of general ideas, the interpretation of probability logic and 
the sceptical conclusions of the epistemology. 

Husserl’s case against Hume is reducible to two major 
contentions. (1) Hume’s philosophy of science is a source 
of, and a clear illustration of, the errors and confusions 
of psychologism. It is argued that Husserl was able to 
prove this accusation. (2) Hume’s sensationalistic psy- 
chology involves an implicit a priori ontological commit- 
ment to ideas and impressions as the only allowable “ex- 
istents.” From this ontology follow Hume’s inadequate 
naturalistic conception of consciousness as a “bundle of 
impressions,” and his prejudice that all immediate expe- 
riential presentations are sensory in nature and are always 
presentations of individuals. In early works (Logische 
Untersuchungen, 1900-01) Husserl claims that this ontology 
is unsatisfactory because it violates the conditions for 
rational theory construction. This line of argument is 
found to be satisfactory. In later works (Ideen, 1913, 
Erste Philosophie, 1923-24) Husserl opposes ontologies 


























like Hume’s by proposing alternative ontological commit- 
ments like the re-introduction of the substantial ego. The 
dissertation argues that this stand is inconsistent with 
Husserl’s earlier views, and represents no advance over 
them; that, in fact, Husserl’s later ontology is invalidated 
by his own position in early works. Further, Husserl’s 
objection to Hume’s restriction of immediate givens to 
sensory data by indicating that experience can only be 
accurately described by allowing that there is direct “in- 
tellectual intuition” of “intelligible objects,” is basically 
confused and unwarranted, since it has been shown that 
cognitively or epistemically significant discourse cannot 
be regarded as being redicible to any elements of directly 
encounterable experience. 
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In spite of these weaknesses, however, Husserl’s gen- 
eral case against Hume is sound, and tends to reinforce 
the contemporary tendency to separate logical or philo- 
sophical analysis from psychological explanation and from 
speculative ontological commitments. 

254 pages. $3.30. Mic 57-4243 


A STUDY OF THE PLACE OF SENSATION 
IN KNOWLEDGE 


(Publication No. 24,288) 


C. David Gruender, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Associate Professor William H. Hay 

That sensations play an important part in our knowledge 
of the world around us seems very plain. If you were sud- 
denly to be deprived of all your sensations, you would not 
know that you were holding these pages in your hands. 
However no satisfactory theory as to exactly what part our 
sensations do play in our knowledge has yet been formu- 
lated. As a result of this failure to find any generally 
acceptable solution to this and other philosophical prob- 
lems, while such solutions have been found in other fields, 
the feeling has been growing that we are mistaken in think- 
ing that there is an answer to this--or any--philosophical 
question at all. Perhaps these questions cannot be an- 
swered because they do not make sense. 

An influential thinker of this persuasion is Ludwig 
Wittgenstein. On the other hand Bertrand Russell takes 
the question to be meaningful and proposes one answer to 
it in his Human Knowledge. The way Russell approaches 
this problem is one of those chosen by Wittgenstein in his 
_ later years as a typical way of doing philosophy that would 
profit from the application of his own tools and techniques 
for dissolving philosophical problems. 

Russell’s theory is stated and examined critically to 
determine whether it is satisfactory. In the process it is 
subjected to Wittgenstein’s detailed criticisms. Those of 
Wittgenstein’s positive theories that are relevant are also 
examined. The primary purpose is to gain a clearer under- 
standing of the problem of the place of sensation in knowl- 
edge. But in so far as Russell’s theory is a fair object for 
the application of Wittgenstein’s techniques, we also have 
specific tests of these techniques. 

As a result of this examination it is found that while 
Russell’s proposals are not meaningless, they are unsatis- 
factory, as is Wittgenstein’s attempt to deal with the prob- 
lem on his own terms. An alternative view is suggested, 
but not elaborated or tested. 

125 pages. $2.00. Mic 57-4244 








A PHILOSOPHICAL BASIS FOR JUDICIAL THINKING 
(Publication No. 23,237) 


James L. Magrish, Ph.D. 
University of Cincinnati, 1957 


The thesis examines methodological problems in deter- 
mining that a judicial decision is “right.” Conventional 
methods of justification cannot be applied adequately to 
individual cases and do not sufficiently identify the relevant 
areas of controversy. 

For example, the doctrine of “precedent” is used to 
justify holding baseball exhibitions exempt from anti-trust 
regulations, although the same treatment is denied football 
and boxing exhibitions. The impeachment of six Supreme 
Court Justices is demanded by the Georgia legislature, on 
the ground that the Court in deciding a segregation case 
disregarded its former pronouncements and 


“attempted to justify such action by the expedient of 
imputing ignorance of psychology to men whose 
knowledge of the law and understanding of the con- 
stitution could not be impugned.” 


The demand for impeachment ann that the deci- 
sion is predicated 


“upon the psychological conclusions of Kotinsky, 
Brameld and Myrdal, and their ilk, rather than the 
legal conclusions of Taft, Holmes, Van Devanter, 
Brandeis and their contemporaries upon the bench.” 


Beyond so-called clear or routine cases, there is prac- 
tically no agreement on justification criteria. The thesis 
investigates the possibility of an intellectually justified 
decision. It recognizes that no precise formula is possible. 

The judge’s awareness of the series of experiences 
associated with a decision can be a starting point for a 
process of justification. This approach is comparable to 
that taken by theoretical thinking in the physical sciences. 
An analogy is suggested between the series of experiences 
in judicial justification and the sensory impressions dealt 
with by the physicist. The physicist’s achievements by 
postulating “bodily objects” as constructs of sensory im- 
pressions, suggest that the jurist can employ constructs 
of “right decisions” to order and comprehend his valuation 
experiences, and thereby relate the selecting of winning 
litigants to “knowledge.” The structure of judicial “justi- 
fication,” found from an analysis of simpler instances, 
contemplates that a rational choice can be conceptually 
related to (1) an activity, (2) an objective, (3) the. partic- 
ular concepts employed in the judge’s thinking, and (4) a 
theory of how these concepts can exhibit knowledge of 
objective-achievement. 

The making of judicial decisions is part of a broader 
activity of governmental rule-making and rule-operation 
which will determine the character of future states of 
affairs in society. The objective postulated for this activ- 
ity is the bringing about of such future states of affairs as 
will continue to be approved. A theory is proposed that 
when the judge is aware that his approval of the selection 
of a winning litigant is connected with thinking directed by 
rationally anticipated and rationally chosen concepts, the 
selection will continue to be approved. Belief in continued 
approval achieved in this way is deemed to be such knowl- 
edge as is attainable of the justification of a decision. 
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Similarly, if a work of art or literature can be approved 
on the basis of criteria rationally provided by the applica- 
ble disciplines, the belief in its continued approval would 
be reliable and knowledge of its worth would be afforded. 
The issue cf justification becomes the determination of 
the sufficiency of the claims to the knowledge that the facts 
of a controversy as generalized into a rule of conduct will 
achieve a continually approved state of affairs. The con- 
cept of “precedent” can be effective when its role in such 
achievement is made explicit. Procedure-of-justification 
concepts can identify the principles which reliably indicate 
that particular selections will result in approved futures. 
Knowledge of continued approval of the selection of a win- 
ning litigant is a function of applying the postulated con- 
cepts to judicial valuation experiences. The knowledge so 
achieved becomes knowledge of the justification of the 
decision. 138 pages. $2.00. Mic 57-4245 


PHILOSOPHY AND COMMON SENSE: 
A NEO-SCHOLASTIC APPRAISAL OF A CONFLICT 
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(Publication No. 22,900) 


William Hugh McFarlane, Ph.D. 
University of Virginia, 1957 


Contemporary philosophy in the Anglo-Saxon culture is 
divided by an irreconcilable conflict between its specula- 
tive and analytic trends. The source of this conflict is the 
cartesian methodological doubt, which has provided these 
factions with contradictory presuppositions concerning the 
nature of philosophical inquiry. To understand the conflict, 
and also to provide the grounds for its resolution, it is 
necessary to analyze the presuppositions from a philosoph- 
ical perspective not subject to the influence of the cartesian 
doubt. Such a perspective is inherent in the neo-scholastic 
position, which has by-passed the cartesian revolution by 
reason of its historical affinity with classical and medieval 
realism. 

Contemporary philosophy in general has rejected the 
excessive rationalism and idealism of the early modern 
period, realizing that philosophy -- like other disciplines -- 
must have an empirical orientation. However, speculative 
philosophy claims that this empirical orientation can re- 
sult in constructive interpretations of empirical matters, 
whereas the analysts claim that philosophy performs only 
a critical function with respect to empirical matters. The 
analytic philosophy of A. J. Ayer and the speculative phi- 
losophy of A. N. Whitehead provide a specific illustration 
of the conflict involved here. The neo-scholasticism of 
Gilson, Maritain, Wild, and others provides an alternative 
to the conflict. 

The principles underlying the conflict illustrated by the 
Ayer-Whitehead views are: (1) philosophers accepting the 
cartesian doubt conclude that empirical knowledge is 
grounded in pragmatic, rather than logical, certainty; (2) 
such a conclusion further entails that an empirical philos- 
phy which embodies it must endorse nominalism. But 
nominalism is a fatal error for empirical philosophy. 

The analytic and speculative trends in contemporary 
empirical philosophy manifest nominalism both in theory 
and in method. In particular, Ayer’s doctrine of logical 





constructions implies a theoretical nominalism, and his 
method is oriented to linguistic expressions rather than 

to empirical facts. Likewise, Whitehead’s doctrine of 
conceptual prehensions implies a theoretical nominalism; 
and his metaphysical interpretation of the actual world 
results from a subjectively biased methodology oriented 

to scientific abstractions from the facts, and not to philo- 
sophical facts. Neo-scholasticism maintains that philo- 
sophical facts are those determined by common sense 
insight and expressed by common sense language. Other- 
wise, philosophy erroneously claims speculative insight 
proper to a natural sciente, or erroneously restricts itself 
to critical views proper to logical analysis. If the carte- 
sian doubt be denied, then the veracity of common sense 
may be affirmed, and this will lead to philosophical insight 
into the objective, logical certainty contained within com- 
mon sense facts. Such an insight will also overcome the 
defects of nominalism, by demonstrating the logical affinity 
between the facts of philosophical experience and abstract 
interpretations of these facts. 

The views of contemporary speculative and analytic 
philosophy constitute a de facto conflict because the argu- 
ments of each position explicitly or implicitly deny the 
adequacy and philosophical values of the other. The con- 
flict has developed because the abstractions constitutive 
of each position are based upon nominalistic determina- 
tions of the facts, and thus conform more to imaginative 
constructions than to objective evidence. The conflict is 
irreconcilable because an empirical philosophy must jus- 
tify itself by an appeal to the facts, but contemporary 
appeals are directed to subjectively certain, pragmatic 
evidence, rather than to objectively certain, logical evi- 
dence. A way out of the conflict is provided only if the 
cartesian doubt is rejected, in which case the empirical 
instincts of contemporary philosophy could once again 
become oriented to the objective character of the facts 
given in common sense experience. 

165 pages. $2.20. Mic 57-4246 
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George Louis Proctor, Ph.D. 
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This dissertation is an analysis of the concept of fact 
as the basis of knowledge, or as that which verifies those 
propositions which are the basis of knowledge, in contem- 
porary empirical philosophy. The empiricists are divided 
into three groups: Logical, Metaphysical (Bradley, White- 
head), and Pragmatic (Peirce, Lewis). The Logical Em- 
piricists are subdivided into Physicalists (Carnap, Neurath) 
and Phenomentalists (Schlick, Ayer). Part I examines the 
position of each group in order to determine and clarify 
the specific difficulties involved in founding knowledge on 
a factual basis. It was found that ‘fact’ and its cognate 
expressions do not have either invariable references or 
common accepted usages. In order to determine in what 
sense ‘facts’ are to be taken as the basis of knowledge, it 
is necessary to develop a theory of meaning which allows 
the meaning of a cognitive expression to be determined 
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both by the entities to which it refers and by its use within 
the framework of the symbolic system in which the expres- 
sion so functions. Neither the verification nor the func- 
tional theory of meaning is sufficient by itself for an em- 
pirical language. A relational theory of meaning is out- 
lined in terms of which such topics as the analytic-syn- 
thetic distinction, the principle of empiricism, reduction- 
ism, and the contention that the choice of alternative lan- 
guages is not a factual matter are discussed. 

Part of the meaning of any concept or expression is 
determined by its use within the context of some linguistic 
framework; consequently, the concept of fact varies ac- 
cording to the context in which it is being considered. 
Consequently, so too does the ‘factual’ basis of knowledge 
thus vary. Either there is a nonlinguistic, primitive expe- 
riential entity denoted by ‘immediate experience’ that is 
being contextualized, or there is nothing except the various 
facts of each context. Both the sense datum and the phys- 
ical object languages recognize no further entity beyond 
the data and objects themselves, but both are found to be 
theories concerning what entities are to be taken as the 
primary facts of knowledge. The concept of fact thus 
differs in each context. The Metaphysicians, however, 
admit ‘immediate experience’ as a proper concept, but it 
can only be known or understood within a particular con- 
text, i.e., either it is nothing significant as the basis of 
knowledge or it is made into a fact. Consequently, there 
are no facts pure and simple. Each alternative system or 
collection of propositions has its own basic facts which 
are the primary extensional references of its base expres- 
sions. Thus the concept of fact is a relative one: a fact is 
whatever is the reference of an expression, and since 
expressions function as such only within a particular lin- 
guistic framework, what is fact will vary from framework 
to framework. 

An ultimate relativity of the factual or experiential 
basis of knowledge results from the non-terminal character 
of the factual pole of analysis. The facts of experience are 
the foundation of knowledge, but what are to be taken as the 
facts of experience is relative to the framework of the 
particular context. The appeal to facts as the ultimate 
criterion of the truth of propositions and the adjudication 
of systems is only to appeal to what your framework allows 
tobe factually relevant. To appeal to immediate experience 
is either to appeal to an unknown thing-in-itself or merely 
reopens the whole issue. The relativity of fact does not 





allow any terminal conclusions concerning factual basis of 
knowledge or criteria of systems, but rather suggests that 
there is a more fundamental, nonempirical basis to be 
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THE AUTHORITY OF CONSCIENCE 
(Publication No. 23,086) 


Mary Stewart, Ph.D. 
Columbia University, 1957 


The reliability of man’s moral judgment is discussed 
here in terms of the authority of conscience in order to 
emphasize both the subjective character of moral approval 
and disapproval and its claim to some form of objective 
validity. Does man claim reliability for his moral judg- 
ment on the grounds of its rationality, its disinterested- 
ness, or for some other reason? 

In the attempt to answer these questions, an examina- 
tion is made of the ethical views of Joseph Butler, Francis 
Hutcheson and Adam Smith. For it was the thinkers who 
came after Hobbes, embracing his psychological method, 
and before Kant, foreshadowing his emphasis on the cate- 
gorical demands of the ethical life, who concerned them- 
selves with the nature of man’s moral beliefs and senti- 
ments. 

Although the three eighteenth century thinkers under 
consideration ascribed authority to conscience for different 
reasons -- Butler for its reflective and regulative function, 
Hutcheson for its natural dignity and disinterestedness, 
Smith for its sympathetic guidance of man towards appro- 
priate ends -- they were all one in showing the concern 
for its authority to be a concern for personal reliability. 

Authority, in the moral realm, is neither certainty nor 


_ infallibility. Here, as elsewhere, it is to be interpreted 


as what merits respect. An authoritative conscience is a 
reliable conscience, is a matter, not of knowledge, but of 
good judgment. It is such judgment, the judgment which 
merits respect, it is argued in the conclusion, which alone 
guarantees personal integrity, correlating the rational 
demands of justice andprudence withthe more spontaneous 
promptings of benevolent feelings. 
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THE EFFECT OF HIGH PRESSURE 
ON THE NEAR ULTRAVIOLET 
ABSORPTION SPECTRUM OF BENZENE 


(Publication No, 23,019) 


Stanley Ernest Babb, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: W. W. Robertson 


Experimentation has been carried out on the effects of 
high hydrostatic pressure on the near ultraviolet absorp- 
tion spectrum of benzene and several of its monosubsti- 
tuted derivatives in solution, and benzene in the vapor 
state. The results of this experimentation has been com- 
pared to various theories presented by various authors. 

The agreement between experiment and theory is, in 
general, only fair, and may be considered satisfactory only 
at high oscillator strengths. The accuracy of the experi- 
mental data is much better than the discrepencies between 
the theory and experiment. None of the theories predict 
the correct density dependence. This clearly indicates 
that further work is needed on the theoretical aspects of 
this problem. | 

This experimentation has shown that the main variable 
for the correlation of pressure induced shifts in spectra 
is the dielectric constant, the wavelength shift being linear 
with the dielectric constant of the medium under study. 
Over a small density range, as in liquids to 6000 bars, 
the wavelength is also approximately linear with density. 
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A NEW EQUILIBRIUM ULTRACENTRIFUGE 
FOR DETERMINATION OF MOLECULAR WEIGHTS 


(Publication No. 22,887) 


Delma Rae Carpenter, Jr., Ph.D. 
University of Virginia, 1957 


The magnetically suspended equilibrium ultracentri- 
fuge has become an increasingly useful tool for the meas- 
urement of molecular weights. The method is based on 
fundamental thermodynamical reasoning and involves a 
determination of such factors as angular speed, tempera- 
ture, and measurement of concentration distribution across 
the cell. Concentration is measured by an optical method, 
the temperature is held constant by a thermostated bath 
and the speed is controlled by an audio oscillator. 

The rotor is constructed of steel and duraluminum, It 
weighs slightly over nine pounds and has a moment of in- 
ertia about the axis of rotation of 57,000 gram centime- 
ters’. An electromagnetic drive is used which has coils 
located outside and beneath the brass vacuum chamber. 
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These electromagnets act on permanent magnets made of 
Indox I and imbedded in the lower aluminum portion of the 
rotor. 

This type drive requires no source of compressed air 
and is quieter than the previously used air turbine drive 
while furnishing accelerations equal to or better for rotors 
of equal moment of inertia. The usual problems of clean- 
liness and vacuum tightness associated with oil seals 
around rotating shafts are eliminated. The rotor is ac- 
celerated in synchronism with the driving field by taking 
the driving signal from the rotor itself. This is accom- 
plished with a light reflected by polished flats on the rotor 
to a photomultiplier tube. The signal from this tube pro- 
duces the alternations of the drive coils. Such a synchro- 
nous drive eliminates the eddy current heating produced by 
induction type drives. 

After reaching operating speed which for this circuit 
and rotor was slightly over 500 rps, an audio oscillator 
was substituted for the driving signal in order to hold the 
speed constant at the chosen value. This resulted to some 
“hunting” common to synchronous drive machines and due, 
in this case, to the short time drift in the audio oscillator, 
This drift was of the order of 1 part in 100,000. 

A new type of interferometer was used for observing 
the change in concentration of the solution being centri- 
fuged, A multiple reflection type was used with two thin 
gold coatings on glass windows separated by disc of lucite 
with a sector shaped hole. The disc is slightly wedge 
shaped to produce localized fringes. The windows and disc 
are contained in a duraluminum housing which is slipped 
inside a larger housing having quartz windows on both 
ends. Solution is placed inside both housings in sucha 
way that the coated windows are not distorted by the hydro- 
static pressure created by the centrifugal field. 

Light from a low pressure mercury arc is passed thru 
a filter so as to utilize the green line at 5461 A’. The 
image of a slit in front of this filter is focussed on the 
sector of the cell. Light passing through the sector falls 
on a mirror mounted in the rotor in such a position that 
the virtual image of the fringe pattern and sector as seen 
through a window in the chamber appears to lie on the 
axis of rotation. This mounting of the mirror permits 
photographing the sector in a high speed rotor without ap- 
preciable distortion of the image. 

This multiple reflection interferometer gives higher 
contrast than the previously used Jamin type permitting 
greater accuracy in the measurement of the pattern, Pat- 
terns were photographed at speeds up to 300 rps with suf- 
ficient intensity to require exposures of several minutes. 
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THE EFFECT OF DEPOSITION RATE 
ON THE MECHANICAL PROPERTIES AND 
STRUCTURE OF THIN SILVER FILMS 
MADE BY VACUUM EVAPORATION 


(Publication No. 22,892) 


William Kent Ford, Jr., Ph.D. 
University of Virginia, 1957 


The mechanical properties of unsupported silver films 
were studied as a function of the rate of deposition. Trans- 
mission pictures were made with an electron microscope 
to correlate the grain size of the polycrystalline films 
with the deposition rate. 

Films ranging in thickness from 300 A to 2000 A were. 
made by vacuum evaporation of silver from a hot filament 
onto a Zapon substrate. The tensile strength of each film 
was measured by means of a bulge test after the Zapon 
backing had been removed with a solvent. Air pressure 
applied in small increments through a needle valve was 
used to bulge the films, and the resulting deflection of the 
center of the bulge was measured with a microscope hav- 
ing a calibrated reticle in its eyepiece. The thickness of 
a film was determined by weighing a glass slide before 
and after evaporation. The stress, 0, in a plastically 
bulged film is given by Pa */4hd where P is the pressure 
applied to the film, a is the radius of the aperture over 
which the film is bulged, h is the film thickness, and d is 
the deflection of the center of the bulge. The stress in the 
center of the film at the point of rupture was taken as the 
tensile strength of the film. The strain, €, in a plastically 
deformed film is (2/3 (d/a)’. 

All of the films were made at a fixed distance (18 cm) 
from the filament which served as the source of the evapo- 
rating metal. Two series of films of varying thicknesses 
were made. One series consisted of films deposited rap- 
idly; i.e., at rates greater than 1 000 A/min., and the other 
series consisted of films deposited slowly; i.e., at rates 
of about 10 a/min. It was confirmed that films thinner 
than about 2 000 A exhibited an increase in tensile strength 
over the strength of the bulk metal. It was observed that 
films made by slow deposition could withstand higher 
stresses before fracturing than films made by rapid evap- 
oration, The thinner films exhibited strengths three times 
the strength of the bulk metal. 

The electron microscope studies gave a clear indica- 
tion of the grain size of the films. Those films which had 
been made by slow evaporation tended to have larger 
grains than rapidly-deposited films. There were many 
slip lines in the grains of the fragments of bulged films. 
These slip lines were particularly apparent in large- 
grained films. Numerous micro-cracks were also ob- 
served in the fragments of heavily-bulged films. Pictures 
of these micro-cracks seem to indicate that in films less 
than 1 000 A in thickness fracture occurs along the grain 
boundaries. 61 pages. $2.00. Mic 57-4251 





TWO PHOTON ANNIHILATION IN COPPER 
(Publication No. 22,893) 


Albert Michael Garofalo, Ph.D. 
University of Virginia, 1957 


This problem is basically a calculational one, linked 
with experiments performed at the University of Virginia 
and at various other institutions. The general question 
that was asked was how good an agreement with experi- 
mental curves for the angular distribution of 2-photon an- 
nihilation could be obtained if one used the standard 
assumptions that are made in Solid State Physics. Atten- 
tion was focused on copper because Ferrell had previously 
made some rough computations on that metal. The wave 
function for the valence electron and the positron were 
computed by using a Wigner-Seitz cellular approximation, 
while the tight binding approximation was applied to the 
ionic core wave functions, in spite of the fact that these 
are considerably modified in the solid. 

The tail of the theoretical curve is slightly broader 
than the experimental one, but in general the agreement is 
good, The most interesting result of the calculation is 
that the valence electron does not contribute to the tail, but 
rather that the tail is strictly a core effect. This conclu- 
sion is opposite to Ferrell’s and therefore it was thought 
worth while to devote some space to a consideration of 
what further information concerning valence electron an- 
nihilation can be obtained from a single crystal experiment 
on copper. 28 pages. $2.00. Mic 57-4252 


AN INVESTIGATION OF A SCINTILLATION 
COUNTER METHOD FOR THE DETERMINATION 
OF THE ENERGY REQUIRED TO PRODUCE AN 
ION PAIR IN AIR FOR LOW VOLTAGE X-RAYS 


(Publication No. 23,603) 


John Hale, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: S, Reid Warren, Jr. 


The average amount of energy required to produce an 
ion pair in air, W, with low energy x-rays as the primary 
ionizing agent is the ratio of two quantities: E,, the energy 
absorbed per unit volume; and J, the number of ion pairs 
produced in the same volume by the absorption of the en- 
ergy. A monoenergetic source of zirconium K fluorescent 
radiation (16 Kev) was used as the x-ray beam. J was de- 
termined by measurements with a free-air ionization 
chamber. E, was determined indirectly. Measurement of 
the x-ray flux (number of photons per cm” per sec) was 
made with a scintillation counter with a sodium iodide 
crystal, The flux at the position of the ionization chamber, 
F, was calculated by the inverse square law with appropri- 
ate corrections. Since the photon energy, K, and, accord- 
ingly, the true absorption coefficient, 4,., were known, 

E =Kp, F. The value determined for W was 28.5+3 
electron volts per ion pair. This value is somewhat lower 
than would be anticipated on the basis of measurements at 
higher energies. Possible reasons for the discrepancy are 
discussed. 154 pages. $2.05. Mic 57-4253 
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NUCLEAR SPIN RELAXATION 
IN SUPERCONDUCTORS 


(Publication No. 23,333) 


Louis Charles Hebel, Jr., Ph.D. 
University of Illinois, 1957 


In normal metals it has been found that the conduction 
electron system gives rise to the most effective mechan- 
ism for relaxing the nuclear spin system toward thermal 
equilibrium since the magnetic interaction between nuclear 
spin and electron spin is fairly strong. A one-electron 
theory indicates that only the electrons with energies 
close to the Fermi energy are involved; as it is presum- 
ably these electrons most effected when a metal passes 
from the normal to the superconducting phase, it seemed 
desirable to measure the nuclear spin-lattice relaxation 
time for the two phases of a metal using magnetic reso- 
nance, in the hope that characteristic differences might 
appear that would aid in understanding the problem of su- 
perconductivity. 

Aluminum was chosen for this study primarily because 
of the size of its magnetic resonance signal and the favor- 
able length of its nuclear spin-lattice relaxation time in 
the normal phase for the temperature range in question. 
Its low critical temperature for superconductivity (1.172°K) 
necessitated fairly extensive cryogenics and limited the 
temperature range over which the difference in two phases 
could be studied in that metal. 

As the Meissner effect causes magnetic fields, which 
are necessary for resonance measurements, to be excluded 
from the bulk of the metal in the superconducting phase, a 
magnetic -field-versus-time sequence was set up such that 
magnetic resonance could be used to make measurements 
in the normal phase of the metal and yet would measure a 
nuclear spin-lattice relaxation time characteristic of the 
superconducting phase. 

First, the sample was allowed to come to thermal equi- 
librium in a magnetic field high enough so that the metal 
was in the normal phase. The field was then turned to 
zero, the metal becoming superconducting; after allowing 
the metal to be superconducting a while, the magnetic 
field was turned on again and the nuclear magnetization 
measured using magnetic resonance immediately after the 
metal had returned to the normal phase. A study of the 
height of this nuclear magnetic resonance signal as a func- 
tion of time during which the metal is superconducting de- 
termined the nuclear spin-lattice relaxation time for the 
superconducting phase, | 

The detailed discussion of this experiment is organ- 
ized as follows: first, there is a discussion of the perti- 
nent facts of spin relaxation, magnetic resonance, and 
superconductivity; second, a detailed theory of the above 
procedure is given to develop the relation between the nu- 
clear magnetic resonance signal and the nuclear spin- 
lattice relaxation time in the superconducting phase; third, 
the apparatus used is described; finally, the data obtained 
is presented with an analysis in terms of both the “Gorter- 
Casimer two-fluid theory” and the “Bardeen-Schrieffer - 
Cooper theory” of the superconducting state together with 
an analysis of nuclear spin relaxation in the normal phase. 
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STRENGTH OF METALLIC CRYSTALS: 
THE APPLICATION OF ULTRA- 
CENTRIFUGE TECHNIQUES TO PROBLEMS 
IN THE DEFORMATION OF 
METALLIC SINGLE CRYSTALS 


(Publication No, 22,897) 


Robert Elwood Kimball, Ph.D. 
University of Virginia, 1957 


An ultracentrifuge was built in which cylindrical steel 
rotors of the order of 120 to 150 mils in diameter were 
supported magnetically ina vacuum. The rotors were ro- 
tated electrically at speeds up to over thirty thousand rev- 
Olutions per second. An attempt was made to use this 
centrifuge as a research tool in studies of the strength of 
metallic whiskers. In spite of the advantages of obtaining 
maximum stress at points removed from grips and of the 
independence of the stress and the whisker cross-section, 
difficulties in mounting the whiskers on the rotors and in 
observing them, especially with regard to strain, do not 
permit the attempted technique to compete with conven- 
tional methods using simple tension machines. The spin- 
ning of whiskers of ferromagnetic material, thus freeing 
them from any constraints offered by being mounted on 
rotors, is an intriguing possibility but one which requires 
major development, being beyond the capabilities of the 
machine constructed, 

The ultracentrifuge was then applied to the study of 
deformation in metal single crystals, using specimens of 
the order of 2.35 mm in diameter. The crystals were 
mounted in hollow rotors with their crystal lattices so 
oriented with respect to the axis of rotation that when they 
were spun the resolved stresses were zero in the slip 
systems for the first two or three orders of easy glide. 
Experiments using a zinc single crystal spun about its 
hexagonal axis so that basal and low order prismatic and 
pyramidal glide were circumvented, demonstrated the 
practicability of studying the twinning process in hexagonal 
structures without interference by prior glide. Since the 
twinning occurs as an abrupt event, positive indication is 
given by the sudden perturbation of the rotor, allowing the 
rotor to be brought to a stop before excessive glide in the 
reoriented lattice of the twinned portion of the crystal can 
occur, These experiments gave shearing stresses re- 
solved on the (1012) plane in the [1011] direction between 
400 and 500 g/mm’” for twinning in zinc at a temperature 
of the order of 110° C. 

More experimental data are required to establish a 
critical shearing stress for twinning. The centrifuge 
technique is especially amenable to studies of the hexag- 
onal lattice with its relatively simple slip systems. It 
may be applied over a wide temperature range (to as low 
as that of liquid helium) using existing apparatus. Further 
work is planned to investigate the question of critical 
twinning stresses and the mechanism of the propagation 
of the twinning process from the axis of rotation, where 
the stress is a maximum, to the periphery of the crystal 
cylinder, 

Incidental to the main problem, several devices were 
built for the purpose of “machining” small zinc single 
crystals chemically in order to obtain strain-free 
structures. 128 pages. $2.00. Mic 57-4255 
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AN X-RAY STUDY OF FERROMAGNETIC 
DOMAINS IN COBALT ZINC FERRITE 


(Publication No. 22,565) 


Kenneth Malcolm Merz, Ph.D. 
Rutgers University, 1957 


For the first time, x-ray diffraction methods have been 
used to observe and study ferromagnetic domains. Both 
the double crystal diffractometer and x-ray micrograph 
techniques were used. These methods are sensitive to 
changes of interplanar spacing and lattice strains caused 
by a large magnetostriction. 

The investigation was carried out on cobalt zinc ferrite 
single crystals which were grown by the flame fusion proc- 
ess and oriented by the Laue back-reflection technique. 
Rocking curves of the (400) reflection, obtained with the 
double crystal diffractometer, were found to exhibit a half 
width of approximately 60 seconds of arc. When a mag- 
netic field of 4750 oersted was applied in the /100/ direc- 
tion perpendicular to the (400) planes, the half width in- 
creased by 144 percent and the integrated intensity 
increased by 104 percent. The effect was reversible. 

In order to obtain a simple, known domain configuration, 
the crystals were magneto-thermally annealed in one of 
the three cube directions. The extent of domain alignment 
after each anneal was determined by magnetostriction 
measurements and the colloid technique. By taking Berg- 
Barrett x-ray micrographs of the specimen surface while 
applying a magnetic field in the /100/ direction, black 
lines were observed on the micrographs if the crystal had 
been magneto-thermal annealed in the /010/ or /001/ di- 
rections. 

It was possible to show that there is a “d” spacing shift 
in the black lines — which we shall refer to as domain 
lines — that agreed in sign and magnitude (30 seconds of 
arc) with the result expected from magnetostriction meas- 
urements for a 90° change in domain alignment. The do- 
main lines were perpendicular to the direction of magne- 
tization of the original domains. The number of domain 
lines increased rapidly with increasing field but very little 
increase in width was observed. This seems to indicate 
that little displacement of domain boundaries occurs in 
cobalt zinc ferrite. 

By examining the (800) reflection, with the field in the 
/010/ direction which is equivalent to examining the (010) 
face of the crystal, it was found that the domain lines rep- 
resent sections of thin sheets approximately 20 microns 
thick which extend through the crystal parallel to the (110) 
plane, After a magneto-thermal anneal, these thin sheets 
were found to broaden, suggesting that magneto-thermal 
annealing is a process of domain growth, 

In addition, magneto-thermally annealed crystals were 
found to have a strain anistropy which depended on the di- 
rection of specimen rotation with respect to the domain 
lines, The strain (as shown by the rocking curve broaden- 
ing) was much larger in a direction perpendicular to the 
domain lines than in a direction parallel to them. An ex- 
planation of the strain anisotropy was advanced on the 
basis of the directions of expansion and contraction of the 
domain lines relative to the original domain orientation. 

135 pages. $2.00. Mic 57-4256 





OPEN CONFIGURATION CALCULATIONS 
FOR LITHIUM HYDRIDE 


(Publication No. 23,060) 


James Monroe Robinson, Jr., Ph.D. 
The University of Texas, 1957 


Supervisor: F. A. Matsen 


A four electron three term wave function is developed 
for the lithium hydride molecule, The 1s orbitals on both 
lithium and hydrogen are opened allowing exponents of two 
identical orbitals to have different coefficients. Using the 
Valence-Bond function, the total electronic energy of the 
X" + ground state is determined and the binding energy 
calculated. The dipole moment of the molecule is com- 
puted from the normalized wave function. 

Values obtained for the above observables are in good 
agreement with experiment, Various combinations of the 
three configurations to form two term wave functions give 
an insight into the relative importance of each configura- 
tion. Similarly, the effect of closing first the. 1s shell on 
hydrogen and then the 1s shell on lithium indicates clearly 
the domination of the hydride ion in the improvement of 
the energy calculation. 

Comparison is made between experimental data and 
calculated values. The dipole moment calculated is con- 
siderably smaller than previously reported values from 
four electron treatments. From energy comparison, the 
smaller moment should be nearer the experimental value, 

Open configuration integrals are developed which per- 
mit complete freedom in the assignment of different or- 
bital exponents to identical orbital functions on the same 
center. Auxiliary functions are developed which lend 
themselves nicely to machine computation. All calculations 
were made using high speed digital computers. 
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THE THEORY OF SUPERCONDUCTIVITY 
(Publication No. 23,384) 
John Robert Schrieffer, Ph.D. 
University of Illinois, 1957 


The isotope effect indicates that superconductivity oc- 
curs because of the interaction between valence electrons 
and lattice vibrations. Using the interaction between elec- 


trons due to virtual exchange of phonons and the screened 


Coulomb interaction, it has been possible to construct a 
theory which gives a quantative description of the super - 
conducting state. We obtain a criterion for superconduc- 
tivity which is that the attractive interaction due to phonon 
exchange dominate the screened Coulomb repulsion for 
those virtual transitions of interest in the ground state. 
The ground state is approximately described by a super - 
position of many configurations, each of which is formed 
by a distribution of pairs of electrons with zero total mo- 
mentum and antiparallel spins. The energy difference be- 
tween the normal and superconducting states is evaluated 
and found to give the isotope effect and for reasonable 
values of the parameters, the correct zero temperature 
critical field. In agreement with experiment, this theory 
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gives a condensation energy much smaller than that calcu- 
lated previously on the basis of the electron self-energy 
due to interaction with the phonon field. We now believe 
that the self-energy occurs in both states and therefore 
the observed condensation energy is due to the dynamic 
interactions between electrons which contribute a rela- 
tively small energy because of the close cancellation of 
the attractive and repulsive parts of the interaction for 
transitions of importance, 

The excited states of the system are investigated by 
forming a set of orthogonal functions describing single 
particle and pair-like excitations from the ground state. 
While these excitations are in one to one correspondence 
with the normal state type of excitations, there are no 
states with vanishing excitation energy. The free energy 
of the system is expressed in terms of a set of order pa- 
rameters specifying the probability of occupying states by 
Single particles, real pairs or virtual pairs. Minimizing 
the free energy with respect to these order parameters 
gives an excited single particle distribution function of the 
Fermi-Dirac type but a modified energy spectrum. The 
spectrum shows a gap at the Fermi surface with a high 
density of states at the gap edge. The gap width decreases 
with temperature and vanishes at the transition tempera- 
ture so as to give a second order transition. The specific 
heat and critical field have been calculated on the basis of 
this theory and are in good agreement with experiment for 
a large class of superconductors. 


Several laws of similarity appear in a natural way from 


the theory and closely agree with the phenomenologically 
proposed laws. The electromagnetic properties of the 
model are evaluated at the absolute zero and a nonlocal 
theory similar to that proposed by Pippard results. 

A new method for renormalizing the phonons and elec- 
trons is developed along the lines of the Brueckner -Bethe 
method for the many body problem and corrections to the 
Bardeen-FroGhlich interaction are estimated. It is argued 
that the renormalized interaction is stronger than that 
given by Bardeen and Frohlich. 

108 pages. $2.00. Mic 57-4258 


THREE-PHOTON ANNIHILATION OF 
POSITRONS IN SOLIDS AND LIQUIDS 


(Publication No. 22,905) 


James Franklin Scoggin, Jr., Ph.D. 
University of Virginia, 1957 


Three-photon annihilation rates of positrons from a 
Na™ source were measured in Teflon, aluminum, benzene, 
and Dow Corning 200 fluid (viscosity 100,000 centistokes 
and 1 centistoke). The annihilation radiation was detected 
with Nal(T1l) crystals and RCA 6342 photomultiplier tubes. 
The outputs of three single-channel pulse-height analyzers 
(Francis, Bell, and Harris) were combined in a biased 
crystal-diode, triple coincidence circuit. By passive 
pulse-sharpening techniques, the resolving time of the 
triple coincidence circuit was reduced to about 10 ’ 
second, 

The total background was determined not by rotating 
one counter out of the plane of measurement in the usual 
fashion, but by making two types of determinations: 





a. The accidental triple rate was measured by ir- 
radiating each counter with an independent source. 

b. The triple rate due to correlated events in one 
pair of counters was measured by irradiating one counter 
with an independent source while the other two viewed a 
Single source, 

Substances exhibiting a strong and long-lived Tz com- 
ponent were found to show a high three-photon annihilation 
rate. If the T2 component is assumed to include 3-photon 
annihilations in the proportion 1/372, the measured three - 
photon rates in Teflon and in the liquids are somewhat 
lower than the computed rates. On this model, it is sug- 
gested that the lifetime, against three-photon annihilation, 
of a positron in a bound triplet state may be appreciably 
longer in condensed materials than in free space. 

64 pages. $2.00. Mic 57-4259 


X-RAY STUDY OF DEUTERON 
IRRADIATED COPPER NEAR 10°K 


(Publication No. 23,389) 


Ralph Oliver Simmons, Ph.D. 
University of Illinois, 1957 


The lattice expansion of a high purity copper single 
crystal foil has been measured near 10°K during bombard- 
ment with deuterons. A rotating-crystal back reflection 
X-ray diffraction technique was employed which could de- ~ 
tect a relative expansion less than 1x10 °. For a flux of 
6.3 x 10"* deuterons/cm’ the (400) expansion was Ad/d = 
2.6 x 10 * at the foil back surface where the deuteron en- 
ergy was 7 Mev. The expansion was proportional to the 
integrated flux of 12 Mev deuterons within this measure - 
ment error. Microphotometer traces of the X-ray films 
showed that any line broadening, if present, was less than 
2%. From several independent estimates of the radius of 
curvature of the crystal after bombardment, it was veri- 
fied that the expansion varied as E * through the thickness 
of the foil, where E is the deuteron energy. Previous 
thermal expansion measurements permitted study of ther- 
mal recovery of the radiation-induced expansion during 
subsequent warming. In the narrow temperature range 
15-42°K about 55% of the effect annealed out. Between 42 
and 227°K a further 20% disappeared and annealing was 
essentially completed at 302°K. The results appear con- 
sistent with the production during irradiation of randomly 
distributed point centers of dilatation. On the assumption 
that they are interstitial atoms and vacant lattice sites 
with dilatations as calculated by Huntington, the concen- 
tration of defects is only about 1/10 that predicted by the 
simple theory of displacement. The present results are 
compared with other work in this field. 

65 pages. $2.00. Mic 57-4260 
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AN EXPERIMENTAL STUDY OF 
MECHANICAL AND DIELECTRIC LOSSES 
IN SOME CELLULOSE DERIVATIVES 


(Publication No, 23,149) 


Harsh Vardhan, Ph.D. 
Cornell University, 1957 


Second-order transitions in pure polyvinyl acetate, cel- 
lulose acetate pure and plasticized, cellulose nitrate pure, 
plasticized, plasticized and stabilized, and plasticized and 
cross-linked were studied using both mechanical and di- 
electric loss measurements. In the study of mechanical 
losses, the main effort was directed towards low frequen- 
cies, and new equipment was designed which permits 
measurements down to about 10 * cps. Temperatures as 
low as -200°C could be reached, The techniques made use 
of forced torsional oscillations or of a torsion pendulum. 
The results were expressed in terms of the complex mod- 
ulus G2' + iG2", and Gz' and G2" were plotted as functions 
of temperature. The peaks in the curves of G2" gave tem- 
peratures characteristic of the transitions. From these, 
activation energies could be obtained. 

Dielectric measurements were made at higher frequen- 


cies, i.e., 60 cps to 2 mc. The dielectric constant 2 (G is 


the conductance of the sample) was plotted against temper - 
ature and from the positions of the peaks of such curves, 


log f versus 4 were obtained. From these the acti- 


T Max 
vation energies could be computed. These measurements, 


though at higher frequencies, provided a useful comparison. 


Emphasis was put on finding the location of these peaks 
and their shifts with frequency, plasticizer and cross- 
linking, etc. No effort was made to compare the complete 
curves over the whole temperature range. 

Since the location of the peak on the temperature scale 
is dependent on the preparation of the test specimen and 
since there are often several peaks, the corresponding 
peaks occurring at different frequencies were distin- 
guished by their activation energy. 

It is found that the activation energy is not constant 
with temperature but increases as the static transition 
temperature is approached. Examples are polyvinyl ace- 
tate, pure cellulose nitrate and some of the plasticized 
samples, 

No basic difference could be found in the dielectric be- 
havior of cellulose triacetate and cellulose 2.3 acetate. 

It can be concluded that the addition of a plasticizer 
does not change radically the value of the activation energy 
for any particular transition, but only shifts the peaks to 
lower temperatures. This shift becomes relatively smal- 
ler as the plasticizer content continues to increase. 

The addition of a stabilizer makes the measurements 
more consistert and reproducible. Its presence reduces 
the activation energy; the effect is similar to that pro- 
duced by a cross-linking agent. 

Contrary to expectation, cross-linking reduces the 
value of the activation energy as observed from dielectric 
measurements, Its presence did not make any appreciable 
difference in the mechanical measurements, However, in 
both cases the transition peaks shift to lower tempera- 
tures, 

Plasticized samples are found to be rather unstable. 

It is suspected that the plasticizer evaporates during the 
experiments, thus often leading to incorrect results. This 





erratic behavior renders it difficult to make precise 
statements. 89 pages. $2.00. Mic 57-4261 


THE EFFECT OF IMPURITIES ON THE 
SUPERCONDUCTING TRANSITION 
TEMPERATURE AND ON THE 
ELECTRONIC SPECIFIC HEAT OF TIN 


(Publication No. 22,563) 


Melvin Joseph Zucker, Ph.D. 
Rutgers University, 1957 


A study has been made of the effect of small amounts 
of impurities on low temperature properties of tin. Meas- 
urements were carried out on well annealed cylindrical 
specimens of tin containing antimony, bismuth, cadmium, 
indium, lead, mercury or zinc in concentrations ranging 
from 0.06 to 2.7 atomic percent. 

From the measurements of the threshold magnetic 
field of these samples as a function of temperature we 
have obtained their superconductive critical temperature, 
T,, aS well as the temperature coefficient, ¥, of their 
electronic specific heat in the normal state. We find that 
the change in T, can be written as the sum of two parts. 
There is a decrease which is linearly proportional to the 
increase in the residual resistance ratio and hence to the 
decrease in electronic mean free path. Superimposed on 
this decrease there is an increase in T, which depends on 
both the residual resistance ratio and the valence differ - 
ence between pure tin and the impurity. 

Our results also show that the measurable changes in 
Y are positive for all solutes, indicating a minimum in the 
density of states at or near the Fermi energy. We believe 
that the second, positive part of the change in T, is due to 
the increase in J, and find that the correlation between 
these quantities is in reasonable agreement with the re- 
cent theory of superconductivity proposed by Bardeen, 
Cooper and Schrieffer. 

During the course of our work we obtained a value of 
¥ for pure tin which is in good agreement with the calori- 
metric result of Corak and Satterthwaite. 

Measurements of the residual resistivity ratios for the 
samples containing indium, antimony, and bismuth show as 
expected, that below the solubility limit this ratio in- 
creases linearly with impurity concentration with a slope 
which depends on the atomic radius of the impurity as well 
as on its valence. 85 pages. $2.00. Mic 57-4262 
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PHYSICS, ELECTRONICS AND 
ELECTRICITY 


SCATTERING OF D(d,n)He* POLARIZED NEUTRONS 
BY BERYLLIUM AND ZIRCONIUM 


(Publication No, 22,883) 


Clarence Dorcas Bond, Ph.D. 
University of Virginia, 1957 


Polarized neutrons emitted at an angle of 53°(cm) from 
the D(d,n)He* reaction have been scattered from beryllium 
and zirconium and the right-left asymmetry measured as 
a function of the scattering angle. Neutrons scattered at 
equal angles to the right and left were detected simultane- 
ously by two 3/4 inch cube stilbene crystals. The counters 
‘were differentially biased to reject inelastically scattered 
neutrons. A thick deuterium “drive-in” target was pro- 
duced by prolonged bombardment of a water cooled silver 
disk with a 50 wa beam of deuterons. 

The differential polarization of beryllium was meas - 
ured in the vicinity of the Be’(n,n)Be® resonances at 2.73 
and 2.85 Mev and the observed angular distribution ex- 
panded in a series of associated Legendre functions. The 
angular dependence exhibited a dominant P2 component 
with the beryllium polarization reaching a maximum at 
60° and 109° such that P ,Ppe (60°) = (+4.76 + 0.99)% and 
P,,Pp,,(109°) = (-6.31 + 1.20)%. 

3.16 Mev polarized neutrons scattered from zirconium 
yielded essentially no right-left asymmetry. P,Pz+(9) <= 
1.32 % over an angular range of 34 to 144’. 

67 pages. $2.00. Mic 57-4263 


INTENSITIES, BOND MOMENTS, 
MOLECULAR STRUCTURE, AND 
SPECTRA FOR COCI, AND CSCI, 


(Publication No. 24,179) 


Robert James Lovell, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Ernest A, Jones 


Infrared intensities have been measured by the extra- 
polation method of Wilson and Wells’ for the V,, V2, and 
VY, vibration-rotation bands of phosgene, COCl12, and thio- 
phosgene, CSClz2. Experimental values found for the inten- 

cm 


sities of these bands in are 
cm atmos 





COClz CSClz 
Ai 45.0 A, = 24.6 
Az 781.0 Az = 991.0 
Aa = 1050.0 Ag = 586.0 


From these intensities have been calculated the bond 
moments and effective charges for COCl2 and CSClz. The 
bond moment equations for each molecule are derived 
from the intensities by calculating the derivatives of the 
molecular dipole moment with respect to the normal coor- 


- Ugo(C* O°) = 3.91D 
Ug = 4.08D/A 
Ucci(C’ — Cl’) = 2.91D 
tc), = -8.1D/A 





dinates, transforming these derivatives to derivatives with 
respect to the symmetry coordinates, and utilizing the bond 
moment hypotheses to relate the derivatives with respect 
to the symmetry coordinates to the bond moments and ef- 
fective charges. The bond moment equations are then 
solved simultaneously with an additional equation which 
equates the vector sum of the bond moments to the perma- 
nent electric dipole moment of the molecule, Because the 
intensity of the vibration-rotation band is related to the 
square of the derivative of the dipole moment with respect 
to the normal coordinate, there is an ambiguity in sign 
which leads to multiple solutions to the bond moment equa- 
tions for each molecule, 

Final values for the bond moments and effective 
charges for COClz and CSClz have been assigned by a com- 
parison of the solutions to the bond moment equations with 
the values of bond moments and effective charges predicted 
from the analysis of the structures of the two molecules, 
This analysis is based upon an evaluation of molecular pa- 
rameters which have been measured experimentally or 
deduced theoretically. 

Results of this analysis show that both the carbonyl and 
thiocarbonyl bonds are quite strong, but only weakly polar. 
These results also show that the carbon-chlorine bonds in 
both molecules are weak, have a slight double bond char- 
acter, and are weakly polar. Considerable repulsion be- 


_ tween the lone-pair electrons on the oxygen and sulphur 


atoms and the bonding electrons on the chlorine atoms is 
indicated. In addition, there is a chlorine-chlorine repul- 
sion in COCle " 

The final values for bond moments and effective 
charges are 


COCle2 CSCl2 


Ucg(C” — S°) = 0.697D 
Ui = 3.54D/A 

Ueg(C” Cl’) = 0.393D 
Heol = -4.21D/A 


The large values found for the bond moments in COCl2 
are attributed to the effects of the oxygen-chlorine repul- 
sion upon the orientation of the oxygen lone-pair electrons 
and to extensive rehybridization during vibration. The 
large effective charges found for both molecules are at- 
tributed to the effects of rehybridization during vibration. 

Normal coordinate analyses for COClz and CSClz and 
calculation of the L,, , the transformation coefficients, re- 
lating the normal coordinates to the symmetry coordinates 
are included in the intermediate steps in the calculation of 
the bond moments and effective charges for the two mole- 
cules. An analysis of the infrared spectrum of CSClz in 
the NaCl, KBr, and CsBr regions is also included in this 
investigation. 154 pages. $2.05. Mic 57-4264 


l, E. B. Wilson and A, J. ‘Wells, J. Chem, Phys. 14, 
578 (1946). 
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NOISE IN A MOLECULAR AMPLIFIER 
(Publication No. 23,208) 


Marcel Wettstein Muller, Ph.D. 
Stanford University, 1957 


The noise properties of molecular amplifiers are in- 
vestigated taking into account the noise generated by the 
active medium. This noise is first calculated by a stochas- 
tic method following unpublished work of Shimoda, Taka- 
hasi and Townes and it is shown that this method can pre- 
dict the total noise power emitted but does not lead to an 
unambiguous result for the spectral density of this power. 
The problem is then approached by extending the quantum - 
mechanical fluctuation-dissipation theorem to systems 
that are not in thermal equilibrium. The result of this an- 
alysis can be expressed most conveniently by representing 
the active medium as a negative resistance. With this 
convention the noise generated by the active medium is 
given by a generalization of Nyquist’s equation, in which 
resistance and temperature are defined as follows: the 
effective resistance is the absolute value of the negative 
resistance of the medium; the effective temperature is 
given by the population distribution of the particles of the 
active medium between the energy levels, in terms of the 
Boltzmann distribution. 

Certain coherence questions connected with the prob- 
lem are discussed briefly from the point of view of the 
super -radiant formalism in which the active medium as a 
whole rather than its individual particles is regarded as a 
single quantum-mechanical system. It is shown that under 
low -level operation, which is most significant for noise 
performance, anomalous behavior is not to be expected, It 
also appears from an alternative formulation of the 
fluctuation-dissipation theorem that the exact specification 
of the medium may not appreciably affect the relation be- 
tween resistance and noise spectrum. 

The application of the results to molecular amplifier 
yields corrections to the noise figure as previously calcu- 
lated which are important when the temperature of the 
signal source is low, or if the effective temperature of the 
active medium is high, The corrections are largely inde- 
pendent of the type of molecular amplifier, whether regen- 
erative, super-regenerative, or of the non-resonant 
traveling-wave type. 65 pages. $2.00. Mic 57-4265 


PHYSICS, NUCLEAR 
POLARIZATION OF THE NEUTRONS 
FROM THE D-D REACTION AT 100 KEV 
(Publication No. 23,020) 
Elbert White Bennett, Ph.D. 
The University of Texas, 1957 
Supervisor: Dr. W. E, Millett 


Several measurements of the polarization of the D-D 
neutrons at deuteron bombarding energies in the 300 to 
600 kev range have been reported.’ Extrapolation of these 





results to 100 kev using an expression derived by Blin- 
Stoyle* indicates an expected maximum polarization of 
from 3% to 5% at this energy. 

For the experimental determination of the maximum 
polarization at 100 kev, neutrons emitted at a laboratory 
angle of 45° relative to the deuteron beam were scattered 
from lead, and the left-right scattering asymmetry in the 
reaction plane was observed. Scattered neutron counting 
rates a factor of five above background were obtained by 
detecting the neutrons in fast coincidence with the associ- 
ated He® particles. The time resolution of the coincidence 
circuitry was approximately 8 millimicroseconds. 

The differential scattering cross section in the range 
20° to 35° was unfolded from the experimental data to cor- 
rect for finite geometry. The flux distribution incident on 
the scatterer, the probability of being scattered only once 
into the detector and the angular spread of the detector- 
scatterer combination were taken into account. 

No evidence of polarization was observed. The two dif- 
ferential scattering cross section curves obtained agreed 
to within 2.6%. An upper limit of 2% was placed on the 
maximum neutron polarization assuming that polarization 
results obtained by Brugger, et. al.* for lead were appli- 
cable. 53 pages. $2.00. Mic 57-4266 


1, See for example: 
McCormac , et.al. Phys. Rev. 104, 718 (1956). 
Meier, et, al Helv. Phys. Acta. 27, 577 (1954), 
P, Huber and E, Baumgartner, Helv. Phys, Acta, 26, 
420 (1953). 

2, Blim-Stoyle, Proc. Phys. Soc. A 64, 700 (1951). 

3. Brugger, et. al. Helv. Phys. Acta, 28, 331 (1955), 


OPTICAL CHARACTERISTICS OF 
QUASIELASTIC SCATTERING 


(Publication No, 24,279) 


Thomas Kenneth Fowler 
The University of Wisconsin, 1957 


Supervisor: Professor Kenneth M. Watson 


A theory is developed for calculating the contribution 
from slightly inelastic scattering which frequently con- 
taminates experimental data for the elastic differential 
cross section for scattering from a complex target. The 
results are then applied to pion-nucleus scattering. 

The scattering process is separated into two parts, the 
final scattering event and the intermediate, multiple scat- 
tering leading up to it. The former is treated by an ex- 
pansion similar to that which Placzek and Wick have ap- 
plied to the scattering of slow neutrons from molecules. 

It is found from a comparison with exact calculations for a 
single, harmonically-bound target particle that, at ener- 
gies high enough so that the impulse approximation is valid, 
it is sufficient to correct the two-body cross section for a 
free target with a single term involving only the average 
kinetic energy of the bound particle. 

In treating the multiple scattering, it is argued that the 
uncertainty AE in the energy of waves at a distance of one 
absorption-mean-free-path from particles which scatter 
them defines a natural division between “quasielastic” and 
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very inelastic final events. On account of the substantial 
overlap of the energy spectra of intermediate scattered 
waves, a quasielastic final scattering, with energy loss 
less than AE, will follow intermediate processes in which 
scattered waves add coherently, while a more inelastic 
final event may be preceded by incoherent scatterings in 
which a large, definite energy loss has occurred, As in 
the optical model treatment of purely elastic scattering, 
the coherent intermediate scattering gives rise to a wave 
moving in the direction of the incident beam with a velocity 
prescribed by the refractive index of the medium, Simul- 
taneous evidence for multiple scattering and for the for- 
ward direction of the intermediate wave is found in pion- 
nucleus scattering data. 106 pages. $2.00. Mic 57-4267 


A STUDY OF THE ANGULAR DISTRIBUTIONS 
OF BERYLLIUM PLUS DEUTERON 
REACTIONS AT LOW ENERGY 


(Publication No, 24,176) 


George Lamar Harmon, Ph.D. 
Vanderbilt University, 1957 


Supervisor: Professor Cyril D. Curtis 


The study of the angular distributions of emergent par- 
ticles from deuteron induced reactions may be of value to 
deduce principles which underlie the interactions which 
take place. Beryllium is an interesting target nucleus be- 
cause both individual particle and liquid drop models have 
been used to describe its behavior. This study seeks to 
determine experimentally the angular distributions of the 
reaction products from the Be*(d,p)Be™ and the Be*(d,t)Be® 
reactions and to compare these results with theory. 

Pulse height spectra of the reaction products were 
taken at various angles with respect to the incident beam 
with the aid of scintillation spectrometers. These spec- 
trometers were oriented in a reaction chamber so con- 
structed that one of the detectors could detect reaction 
products emerging at any angle between 0 and 140 degrees 
in the laboratory coordinate system. The other spectro- 
meter was used to monitor the reactions. Four main peaks 
were observed: (1) Be*(d,p)Be”; (2) Be°(d,t)Be®; (3) a 
double peak Be*(d,a)Li’, Li’*; and (4) Be*(d,p)Be’*. 

The pulse height spectrum of reaction protons from the 
ground state (d,p) reaction were well separated from the 
rest of the spectra at the angles and energies under con- 
sideration. The continuous pulse height distribution of 
tritons due to the three body breakup of B” was observed. 

An integral count technique was developed to determine 
the angular distributions of the Be’(d,p)Be” reaction at 
effective deuteron energies of 285, 225, and 150 KEV. This 
technique was modified in an attempt to deduce the angular 
distributions of the Be*(d,t)Be® reaction at effective bom - 
barding energies of 285, 225, and 150 KEV. 

The proton angular distributions, and the 285 KEV 
triton distribution experimentally determined are in excel- 
lent agreement with those taken by other investigators, 
The triton distribution taken at 150 KEV has a large com- 
‘ponent for small angles with respect to the incident ion 
beam, The 225 KEV triton distribution reflects this trend 
to a lesser degree. Possibility of a D(d,p)He® reaction 





contaminating the triton distributions was not completely 
eliminated, The angular distributions of the ground state 
(d,p) and the 285 KEV (d,t) reactions are asymmetric with 
respect to 86 = 90 degrees in the center of mass coordinate 
system and are large for negative values of cosine @. 

Stripping theory does not appear to completely account 
for this trend even when this theory is modified to include 
coulomb effects. Compound nucleus theory ieads one to 
suspect that various levels of the compound nucleus inter - 
fere with each other if this theory is applicable. 

A semiclassical theory is advanced in which the com- 
pound nucleus is formed by one of the constituents of the 
deuteron, and the target nucleus is assumed to be opaque 
to the other particle which previously was part of the deu- 
teron. This second particle is considered to be scattered 
elastically bythe compound nucleus. Angular distributions 


calculated from this theory exhibit the trend of the experi- 
104 pages. $2.00. Mic 57-4268 


mental data. 


THE PRODUCTION OF ELECTRON PAIRS 
BY HIGH ENERGY ELECTRONS 


(Publication No. 23,136) 


Frank Joseph Loeffler, Ph.D. 
Cornell University, 1957 


The mean free path of high energy electrons for direct 
electron pair production has been measured in Ilford G-5 
nuclear emulsions. Electrons were produced by directing 
the 850 Mev bremsstrahlung beam from the Cornell syn- 
chrotron upon a Pb target and analyzing the negative mem- 
bers of the resultant electron pairs in a magnetic momen- 
tum analyzer. Electrons in the range 400 to 800 Mev were 
intercepted by glass mounted emulsions 400y thick and, 
after processing, the resultant tracks were followed to a 
depth of 1 cm. ina search for electron pairs. Energies of 
the electrons incident on the emulsions are known through 
the entrance angle and position at the emulsion edge. 

The chief source of error in the measurement of the 
mean free path for this process is due to the confusion of 
electron pairs made directly by the primary electrons with 
those lying very close to the primary electron tracks and 
which are created through the conversion of bremsstrah- 
lung radiated by the primary electrons, The bremsstrah- 
lung pairs were separated from the directly produced 
pairs by measuring the spatial distribution of the former 
about the primary tracks. This distribution involving 178 
bremsstrahlung pairs was corrected for scanning efficiency 
and fitted with a theoretical distribution derived by Koshiba 
and Kaplon*. By observing how many pairs were missing 
in the forward part of the distribution (spatial separation 
of less than 1), it was concluded that 72% of the events 
classified initially as directly produced pairs were in re- 
ality bremsstrahlung pairs. 

The mean free path as determined from these consid- 
erations for the direct pair production process is 143 + 
47 cm. The primary electron energy corresponding to 
this value is 536 + 94 Mev. Uncertainties indicated in 
these numbers represent overall experimental errors. 

These values are to be compared with the three avail- 
able theoretical predictions of Racah, Bhabha and Block 
and King’s modification of Bhabha’s result” 
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At 536 Mev: 
Racah: A = 148 cm 
Bhabha: A= 56 cm 
Bhabha Modified: A= 172 cm 


Agreement with the Racah result is excellent. The ex- 
periment thus confirms that there is no major disagree- 
ment between theory and observation at these energies. 

105 pages. $2.00. Mic 57-4269 


1, M. Koshiba and M, F. Kaplon, Phys. Rev. 97, 193 
(1955). 
2. M. Block and D. King, Phys. Rev. 95, 171 (1954), 


POLARIZATION OF D-D NEUTRONS 
SCATTERED FROM CARBON AND LEAD 


(Publication No. 22,899) 


Billy Murray McCormac, Ph.D. 
University of Virginia, 1957 


The polarization of the D(d,n)He* neutrons as a function 
of the incident deuteron energy and neutron scattering angle 
has been measured, These neutrons were analyzed with a 
carbon scatterer. The polarization properties of the car- 
bon scatterer were determined from a phase shift analysis. 
The results are compared to theoretical predictions. The 
product of the polarization of the incident neutron beam 
times the polarization by.a scatterer is derived in terms 
of phase shifts. The maximum polarized beam of neutrons 
was used to measure the polarization by carbon and by lead 
as a function of the scattering angle from the scatterer. 
This second scattering angle is in the plane formed by the 
incident deuterons and the beam of neutrons incident on the 
scatterers. 

The neutrons were produced by a one million electron 
volt Van de Graaff electrostatic generator using a fifty 
microampere beam of deuterons. A drive-in target was 
used, The counting rates were monitored with a current 
integrator. The neutrons were detected with stilbene crys- 
tals. 143 pages. $2.00. Mic 57-4270 


RADIONUCLIDES IN REACTOR 
COOLING WATER - IDENTIFICATION, 
SOURCE AND CONTROL 


(Publication No. 21,899) 


Dade William Moeller, Ph.D. 
North Carolina State College, 1957 


Newton Underwood 


Supervisor: 


The report summarizes studies made regarding the 
identification, source and control of radionuclides in the 
recirculating type, cooling water system'of the Low Inten- 
sity Test Reactor (LITR) at the Oak Ridge National Labora- 
tory (ORNL). 





Identification of the radionuclides was based upon 
gamma spectral and decay studies coupled with radiochem- 
ical separation techniques. Radionuclides identified in the 
cooling water were Na**, Np***, Cu®‘*, 9? 7°*, r8%, 7% , 
Mo” + v . Mn” ' Sr 91 + ym Fe Pa? 33 Sb!2? Ba?*? 
+ La? oo we, Ce ae and Te!®?, These were 
of two groups: (a) fission products and (b) induced activi- 
ties. 

It was shown that adequate uranium contamination was 
present at or near the surface of the aluminum cladding of 
typical new fuel plates to account quantitatively for the 
fission products in the coolant. Such contamination prob- 
ably occurs during fabrication of the elements. Secondary 
sources of fission products may arise through pitting of 
fuel plates and spills of experimental uranium samples 
within the reactor vessel. 

The induced activities were thought to originate through 
neutron activation of reactor structural materials. Vari- 
ous nuclides in the structural materials could gain access 
to the water, either before or after activation, through 
corrosion processes. Other impurities were present in 
the make-up water as added to the system. These were 
determined by the neutron activation analysis technique. 

A bypass purification system, consisting of cation, 
anion, and mixed-bed exchangers, is provided for mainte- 
nance of the purity of the coolant. The system was found 
to remove effectively radionuclides from the cooling water. 
Predominant nuclides on the resins included Na‘ * Np**?, 
Cl". Ca Cs", ie + to =. Ft” att Ce 

The effectiveness of the control methods in the LITR 
cooling system eliminates the need for the release of ra- 
dioactive material to the environment through cooling 
water discharge. Radioactive material removed from the 
water is retained on the ion exchange resins until re- 
moved by regeneration. The small volume of regenerating 
solutions is adaptable to storage. It was concluded there- 
fore that, in general, from the public health point of view, 
the recirculating system is the type to be recommended. 

172 pages. $2.25. Mic 57-4271 


ELASTIC SCATTERING OF POLARIZED 
NEUTRONS FROM INTERMEDIATE 
AND HEAVY NUCLEI 


(Publication No. 22,908) 


Malcolm Finn Steuer, Ph.D. 
University of Virginia, 1957 


Using a partially polarized beam of 3.2 mev neutrons 
produced from the D(d,n)He* reaction in an approximately 
0.5 mev “thick” target the author has investigated as a 
function of scattering angle the asymmetries in the inten- 
sities of the neutrons which were scattered elastically to 
the right and left of the direction of the incident beam from 
nuclei whose atomic weights ranged from 24 to 238, Know- 
ing the polarization, P, (9,), of the D-D neutrons to be 
-10.6% + 1% from an earlier work (1) and using the well- 
known relation between the right-left asymmetry ratio, 
r(Q, ,02), and the quantity P, (0,)P2(02), the polarization of 
the scatterer, P2(Q2), was determined for particular val- 
ues of the scattering angle. 

The polarizations of Sn and Cu were measured at 15° 
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intervals between 30° and 120°, An additional measure- 
ment was made at 135° for Cu. There appears to be at 
least qualitative agreement in the case of Sn with an “Op- 
tical Model” calculation by Bjorklund (2) who used a com- 
plex potential with a diffuse edge and a spin-orbit term 
which was 39.5 times the Thomas-precession term. In the 
case of Cu the data have been compared with a calculation 
by Remund (3) who used a complex square well potential 
and a constant spin-orbit term. The agreement is very 
poor and would appear to indicate that such a simple form 
for the potential is inadequate. 

At 30°, 45°, and 60° a large number of elements was ex- 
amined and the quantity P: (53 )P2(Q92) was measured and 
plotted against A’’* to demonstrate the dependence of the 
polarization on nuclear radius, The measured polarization 
is small or zero in the neighborhood of A=56 and is posi- 
tive and of the order of 30% for most of the heavier ele- 
ments. Mg exhibited a large positive polarization. Scat- 
terers having atomic weights close to one another had 
essentially the same polarization, but an obvious exception 
was the large difference between the polarizations of Zr 
and Mo. For all angles Zr showed no appreciable polari- 
zation; however Mo showed a polarization of about 30-40%. 
Data of other workers (4,5,6) were included in order to 
extend the range of mass number to the lighter elements 
Be, C, and O. The data on Zr and Pb also were obtained 
from two of these authors (4,5). Be and C exhibit polari- 
zations, for angles <90°, which are of the opposite sign 
to that of the heavier elements. Pb also is peculiar in that 
its polarization is negative at 30° and 45° but becomes 
positive at 60° while the polarizations of the other elements 
studied do not indicate any appreciable change over this 
range of scattering angle, 

In general, where the polarization results from scat- 


tering from known resonances in the compound nucleus 

the sign of the polarization for scattering angles as small 
as 30° appears to be opposite to that polarization which in 
the intermediate and heavy nuclei is thought to arise by 
interference between the incoming wave and the wave which 
is scattered from the potential of the nucleus. 
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QUENCHED-IN LATTICE DEFECTS IN GOLD 
| (Publication No. 23,297) 


James Edward Bauerle, Ph.D. 
University of Illinois, 1957 


High purity gold wires of 16 and 30 mil diameters were 
heated to temperatures in the range from 450°C. to 1,000°C. 
and then quenched to room temperature in water. The 
time required for the cooling was between 10 and 50 milli- 
seconds. An increase in the residual resistivity was ob- 
served which could be described by the equation AP=A 


Wee / wie 3 Here AP is the extra resistivity, A is a con- 
stant equal to (4.9 + 1.0) x 10 * Qcem., Ef is an energy of 
formation equal to 0.98 + 0.03 ev., K is Boltzmann’s con- 
stant, and Tg is the temperature from which the quench 
was made, The resistivity increase annealed in the neigh- 
borhood of 40°C. with an activation energy for motion rang- 
ing from 0,82 + 0.05 ev. for a quench from 700°C to 0.60 + 
0.04 ev. for a quench from 1,000°C. The annealing kinetics 
were first order for quenches from 700°C. and below but 
were more complex for quenches from above this temper- 
ature. The “half-anneal” times at 40°C. ranged from 140 
hrs. for a quench from 700°C. to 1/2 hr. for a quench from 
1,000°C. During the anneals a decrease in specimen length 
was observed which was at all times proportional to the 
decrease of the extra resistivity, both for the quenches 
having first order annealing kinetics and those having the 
more complicated annealing behavior. The proportionality 
constant between the resistivity changes and the fractional 
length changes was about 1.1 x 10 *Qcm. 

An analysis of the data suggests that the extra resis- 
tivity after the quench was due to the “freezing-in” of the 
equilibrium concentration of lattice vacancies present at 
the original high temperature. It is further proposed that 
single vacancies have an energy of formation of 0.98 ev. 
and an energy of motion of 0.82 ev. The variation in the 
observed energy of motion is accounted for by assuming 
that divacancies have a small binding energy, i.e., less 
than 0.2 ev., and an energy of motion in the neighborhood 
of 0.6 ev.; thus, at the higher concentrations the increased 
association of vacancies would give a smaller observed 
energy of motion. The length change measurements indi- 
cate that the constant A, when converted to concentration, 
lies between 1 and 1.5, and that the resistivity due to l 
atom per cent of vacancies in gold may be about twice that 
calculated theoretically. A calculation of the number of 
jumps made by the defects during their lifetime gives a 
constant equal to about 10°, which might suggest the occur- 
rence of vacancy clustering during the quench or the 
anneal. 41 pages. $2.00. Mic 57-4273 
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IMMUNOPHYSIOLOGY OF SERUM LIPOPROTEINS 
ASSOCIATED WITH ATHEROSCLEROSIS 


(Publication No. 22,778) 


Saul Phillip Baker, Ph.D. 
The Ohio State University, 1957 


One factor in the development of atherosclerosis may 
be the physiological (allergic or reactive) response of the 
intima of blood vessels to chronic antigenic stimulation by 
high concentrations of serum lipoproteins. Sessile tissue 
antibodies formed in the vascular endothelium may react 
with serum lipoproteins to form complexes, thus initiating 
formation of the characteristic intimal atherosclerotic 
plaque. Production of immune sera to these lipoproteins 
would demonstrate their antigenicity. These sera could 
then be utilized for the detection and study of serum lipo- 
proteins associated with atherosclerosis in animals and 
man. 

By utilizing a lipoprotein fraction, S; 2-30, ultracentri- 
fugally extracted from the sera of dogs on a thiouracil- 
cholesterol atherogenic diet, immune sera were produced 
in rabbits. This serum was then used in a simple precipi- 
tin test for lipoprotein concentration in dog and human 
sera. The protein moieties of the serum lipoproteins were 
assumed to be the antigenic stimulus. Cholesterol did not 
act as a haptene or react with the immune serum itself. 

In dogs on the atherogenic diet, precipitin titers ranged 
as high as 1:2560. Normal dogs on stock control diets and 
dogs on other experimental diets titered 1:80 or less. Ul- 
tracentrifugally determined S; 2-30 serum lipoprotein con- 
centrations were observed as high as 364 mg. per cent, and 
total serum cholesterol above 3000 mg. per cent on occa- 
sion, in dogs on the atherogenic diet. Normal dogs on 
stock control diet demonstrated S; 2-30 serum lipoprotein 
concentrations less than 20 mg. per cent and total serum 
cholesterol levels generally less than 200 mg. per cent. 

Although precipitin titer, ultracentrifugally defined 
serum lipoprotein concentration, and total serum choles- 
terol were generally elevated in dogs on the atherogenic 
regimen, the temporal sequence of the rise, or its level at 
any given time, did not necessarily correlate in all three 
indices. The rise in immunologically detectable serum 
lipoproteins may precede the rise in serum cholesterol. 

Thiouracil-cholesterol atherogenic diets in dogs pro- 
duce not only abnormal concentrations of normal serum 
lipoproteins S; 3-7 in the spectrum S; 2-30 but abnormal 
lipoproteins S; 8-11 and S; 12-17 as well. These are not 
found in other dogs on stock control diets or in dogs on 
thiouracil and cottonseed oil or thiouracil alone. These 
dogs demonstrated only S; 3-7 lipoproteins in the S¢ 2-30 
spectrum studied, It is presumed that the high precipitin 
titers of the sera of dogs on the atherogenic diet reflect 
not only abnormal concentrations of serum lipoproteins S¢; 
3-7 but also abnormal lipoproteins S; 8-11 and S;, 12-17. 

Dogs on a thiouracil-cholesterol atherogenic regimen 
have been found to develop abnormal concentrations of 
serum lipoproteins more rapidly and in higher concentra- 
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tions than cholesterol-fed surgically thyroidectomized dogs. 
This may be attributed to the peripheral activity of thiour- 
acil as an antioxidant at the cellular level. 

These observations and others require further investi- 
gation. They include the more rapid development of ab- 
normal serum lipoproteins and lipoprotein concentrations 
in the older dogs on the atherogenic regimen, the high pre- 
cipitin titers obtained with the sera of atherosclerotic 
men, and the development of atherosclerotic plaques in the 
aortae of rabbits injected with the S; 2-30 serum lipopro- 
tein fraction from dogs on an atherogenic diet. Production 
of immune sera to these lipoproteins in the rabbits, and 
development of atherosclerosis in the dogs, suggest that 
one factor in atherogenesis may be the physiological re- 
sponse of vascular endothelium to the chronic antigenic 
stimulation of the protein moieties of the serum lipopro- 
teins involved. 125 pages. $2.00. Mic 57-4274 


THE ABSORPTION OF VARIOUS REDUCING SUGARS 
FROM THE GASTROINTESTINAL TRACT OF 
EMBRYOS AND YOUNG CHICKS 


(Publication No. 23,255) 


Audrey Phyllis Holt Bogner, Ph.D. 
University of Maryland, 1957 


Supervisor: Dr. Frank H,. Wilcox, Jr. 


The absorption rates of a number of reducing sugars 
from the gastrointestinal tract of embryos and young 
chicks were determined. Two, 0.6 and 0.15 ml. of sugar 
solutions (18%) were delivered via a catheter into the 
crops of two-week-old chicks, newly-hatched chicks and 
embryos, respectively. After a 30 minute absorption period 
the birds were sacrificed and the contents of the digestive 
tract analyzed. The quantity absorbed was determined by 
computing the difference between the amount fed and the 
amount recovered. Results were reported in terms of an 
absorption coefficient viz., mg. absorbed/100 gm. body 
weight/30 minutes. 

The relative absorption rates of sugars fed to two- 
week-old chicks were as follows: d-galactose > d-glucose 
> d-xylose > d-fructose. As a group the remaining sugars 
tested were absorbed at much slower rates than the above 
four. In addition the numerical values of the absorption 
coefficients of all sugars were considerably higher than 
those reported for mammals, Chicks three days of age 
absorbed glucose at a rate similar to that observed in two- 
week-old chicks. The relative absorption rates of sugars 
fed to newly-hatched chicks and embryos were as follows: 
chicks, d-mannose 7 d-xylose > d-glucose > d-glycero-d- 
galacto-heptose > cellobiose; embryos, d-xylose > 
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d-glucose > d-mannose, d-glycero-d-galacto-heptose > 
cellobiose. The differences between consecutive sugars in 
both lists were uniformly small. 

The results of this study provide evidence that the two- 
week-old chick resembles most other animals studies with 
regard to which sugars are “actively” and “passively” ab- 
sorbed as well as to their relative absorption rates. The 
data further indicate that the mechanisms responsible for 
“active” absorption of compounds such as glucose are fully 
developed in chicks by three days of age. In embryos and 
newly-hatched chicks the absorption rates of sugars ap- 
pear to be governed primarily by the laws of diffusion. It 
thus appears that a fairly rapid conversion from “passive” 
to “active” absorption occurs during the first few days 
after hatch. 65 pages. $2.00. Mic 57-4275 


THE COAGULATION OF 
ECHINODERM BODY FLUIDS 


(Publication No. 23,185) 


Richard A, Boolootian, Ph.D. 
Stanford University, 1957 


The objective of this thesis was a survey of the nature 
of clotting in 15 representatives of the classes of echino- 
derms. 

The cellular elements from the body fluid of 15 differ- 
ent species of echinoderms were studied by phase contrast 
microscopy. Thirteen types of corpuscular elements were 
identified and the distribution, properties, characteristics 
and functions, where possible, were determined. 

Among the echinoderms investigated, two major clot- 
ting types are found, calcium -dependent, and calcium - 
independent. Those species which are calcium -dependent 
require the presence of ionized calcium and a tissue factor 
for coagulation which is a process of cellular agglutination. 
The clot of the calcium -dependent species does not form a 
true plasmodium and shortly after clotting the cells disso- 
ciate again and become active. The mechanism of the ag- 
glutination process appears to be in accordance with Heil- 
brunn’s surface precipitation reaction. 

In the calcium -independent species, corpuscular agglu- 
tination is the major clotting mechanism, a true plasmodial 
mass being formed, The corpuscular elements do not dis- 
sociate after the clotting process, the cells losing their 
identity, becoming an integral part of the clot. 

In the three species of sea urchins which are also 
calcium -independent, an extracellular clot occurs in addi- 
tion to agglutination of cells. Total nitrogen determinations 
made before and after coagulation, show that a soluble ni- 
trogenous material in the body fluid, probably a protein, 
contributes to the clot. 

The clot of the body fluid of the urchins was found to be 
delayed by starvation which reduces the total nitrogen of 
the body fluid. Starvation has no effect upon the clot in 
those species with corpuscular agglutination. 

Total nitrogen values of the body fluid of the starved 
specimens showed that the urchins maintained a minimal 
value of nitrogen, whereas the other species yielded no de- 
tectable nitrogen. 

Chromatographic analysis yielded a greater variety of 
free amino acids in the sea urchins than in the other echi- 
noderms investigated. 





Anticoagulants specific for -SH groups inhibited the 
clotting process in the asteroids. An assumption was made 
that the proteinaceous constituents of the cell membrane 
have a large number of -SH groups (normal state) and 
shortly after coagulation the -SH groups oxidize to disulfide 
linkages with adjacent cells (clotted state). Heavy metals 
inhibit the coagulation process by mercaptide formation 
with the -SH groups. Reversal of this inhibition was ac- 
complished by the use of a sequestering agent (ethylene- 
diamine tetra-acetic acid), Furthermore, anticoagulants 
having in their molecular structure an -SH group can in- 
hibit the clot presumably by the formation of disulfide 
linkages with the -SH group at the cell surface. The inhib- 
itory effects of these anticoagulants were reversed by 
NaNOz. 

Two types of the hemostatic mechanisms are found in 
echinoderms: the first includes all those with a skeleton 
of movable parts, and the second, those with calcareous 
tests. The first group is not dependent on the body fluid 
for survival but the nature of the organism allows the mus- 
cular elasticity necessary for tonic constriction to prevent 
loss of body fluid. On the other hand the second group, 
which is dependent on the body fluid for survival (with the 
exception of Dendraster excentricus) has a highly developed 
clotting reaction. The data gathered are related to the 
accounts in the literature, 

It is proposed that blood coagulation has evolved from 
the corpuscular agglutination process found in lower ani- 
mals. The agglutination process exhibits a particular and 
obvious similarity to the process of phagocytosis. Both 
are parts of the defense system of the organism. 

It is also proposed that the calcium -dependent clotting 
process preceded that which is calcium -independent. 

It is suggested that the vertebrate coagulation mechan- 
ism cannot have evolved from that of echinoderms (as 
shown in echinoids), but is rather an example of parallel 
evolution. 138 pages. $2.00. Mic 57-4276 


ADRENAL CORTICAL EXTRACT AND 
CARRYING AGENTS ON THE 
METABOLISM OF POIKILOTHERMS 


(Publication No. 23,675) 


Thomas Bruce Calhoon, Ph.D. 
The Ohio State University, 1952 


Studies were made of the effects of adrenal cortical 
extract on the oxygen consumption and mean body weights 
of two groups of cold-blooded animals (Carassius auratus 
and Rana pipiens) subjected to varying degrees of stress. 
Sesame oil (a common carrying agent for fat soluble sub- 
stances), given intramuscularly or subcutaneously, was 
used as the stressing agent. 

The oxygen consumption determinations were carried 
out using two methods. One method, the Winkler, was used 
in the studies involving the effects of large doses of ses- 
ame oil, alone and together with adrenal cortical extract, 
on the oxygen consumption of goldfish, The other method, 
the volumetric, was used in the experiments treating of 
the effects of adrenal cortical extract on the oxygen con- 
sumption of normal frogs. Both the Winkler and the volu- 
metric methods were used in the studies on the effects of 
small doses of sesame oil, alone and together with 
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adrenal cortical extract, on the oxygen consumption of 
goldfish, 

The volumetric method devised for these investigations 
consists in making determinations of volume changes of a 
closed system maintained at constant pressure. Any de- 
crease in gaseous pressure (oxygen consumed) is compen- 
sated by a decrease in total volume. The decrease in vol- 
ume is measured by an appropriate movement of pistons 
having known displacements. 

The results of the various studies may be grouped as 
follows: 


1, Small Doses of Sesame Oil Alone and with Adrenal 
Cortical Extract 


a) Small doses of sesame oil alone 

The oxygen consumption of a group of 12 “normal” 
goldfish was determined, giving a true mean value of 
0.296 + 0.035 ml. of oxygen consumed per gram wet weight 
per hour. These goldfish were given 0.0002 ml. of U.S.P. 
sesame oil per gram of body weight intramuscularly on 
alternate days for a period of 7 weeks. At the end of the 
second week of injections the mean value for oxygen con- 
sumption increased ca. 15 per cent compared with that for 
the controls. This increase was followed by a sharp dec- 
rement in oxygen consumption until the seventh week, at 
which time the mean value was ca. 40 per cent below that 
of the controls. The animals showed an erratic gain in 
body weight, and at the end of 7 weeks their mean body 
weight was 3 per cent above what it was at the beginning of 
the experiment. 


b) Small doses of sesame oil with adrenal cortical 
extract 

Oxygen consumption determinations were made on 
another group of 12 “normal” goldfish, and this gave a 
true mean value of 0.389 + 0.036 ml. of oxygen consumed 
per gram of wet weight per hour. These animals were 
given doses of 0.00036 ml. of adrenal cortical extract per 
gram of body weight simultaneously with 0.0002 ml. of 
sesame oil per gram of body weight. Injections were car- 
ried out on alternate days for a period of 7 weeks. At the 
end of the second week of injections, the mean oxygen con- 
sumption decreased ca. 30 per cent as compared with its 
initial (control) value, and remained near this value for the 
next 5 weeks. The difference in mean oxygen consumed 
between this group of fish and those given small doses of 
sesame oil alone (see the foregoing paragraph) is statisti- 
cally significant on the second (P < 0.01), third (P < 0.01), 
‘and sixth (P < 0.01) weeks. The gain in body weight of 
this group of goldfish was very erratic, and at the end of 
7 weeks there was an increase of ca. 22 per cent above the 
initial body weight. 


2. Large Doses of Sesame Oil Alone and with Adrenal 
Cortical Extract 


a) Large doses of sesame oil alone 

The oxygen consumption was determined on 6 gold- 
fish by the Winkler method. This gave a true mean value 
of 0.200 + 0.011 ml. of oxygen consumed per gram of wet 
weight per hour, at 25°C. These experiments were re- 
peated on 6 different goldfish, using the volumetric method, 
and this gave a true mean value of 0.356 + 0.013, at 
30.00°C. These two sets of data are essentially identical 
when a Qo value of 2.7 is accepted. All 12 fish were given 





doses of 0.0036 ml. of U.S.P. sesame oil per gram body 
weight on alternate days over a period of 8 weeks. At the 
end of 1 week of injections, the mean oxygen consumption 
gave a decrease of ca. 28 per cent from its initial value. 
Hereafter, the curves show a sinusoidal character; that is, 
the values for the oxygen consumption fluctuate between 
various maxima and minima with respect to time. The 
mean gain in body weight for these goldfish exhibits a lin- 
ear relation when plotted against time. At the end of 8 
weeks there was a gain of ca. 20 per cent over the initial 
mean body weight. ae 


b) Large doses of sesame oil with adrenal cortical 
extract 

The oxygen consumption was determined on 6 ‘nor- 
mal” goldfish, using the Winkler method. Each fish was 
run twice, thus giving a total of 12 determinations. The 
true mean value for this group of fish was 0.181 + 0.011 
ml, of oxygen consumed per gram wet weight per hour. 
The difference in consumption between this group and that 
to which only large doses of sesame oil was given is not 
statistically significant (P > 0.3). These goldfish were 
given doses of 0.00036 ml. of adrenal cortical extract per 
gram of body weight simultaneously with 0.0036 ml. of 
U.S.P. sesame oil per gram of body weight on alternate 
days over a period of 8 weeks. At the end of the first week 
of injections, the mean value for oxygen consumption had 
increased ca. 13.5 per cent. This was followed by a slow 
decrease until the eighth week, when the mean value was 
ca. 11 per cent below the initial (control) value. The dif- 
ference in mean oxygen consumed between this group of 
goldfish and those given large doses cf sesame oil alone 
(see the foregoing paragraph) was statistically significant 
on the first (P< 0.01) and eighth (P < 0.03) weeks. The 
mean value for the body weight of this group of goldfish 
exhibited a gradual increase until the eighth week, when it 
was ca. 35 per cent above the initial value. 


3. Normal Frogs with and without Adrenal Cortical Ex- 
tract 


a) Adrenal cortical extract alone 

Oxygen consumption determinations were made on 
a group of 10 “normal” frogs. This gave a true mean value 
of 0.137 + 0.006 ml. of oxygen consumed per gram wet 
weight per hour. These frogs were injected with doses of 
0.00036 ml. of adrenal cortical extract per gram body 
weight on alternate days over a period of 5 weeks. During 
the first 3 weeks of injections the oxygen consumption of 
this group of frogs remained constant. After this period 
of time the mean oxygen consumption of these frogs exhib- 
ited a sharp decrement, so that at the end of 5 weeks it 
was ca, 30 per cent below the initial value. Since these 
frogs were not fed during the course of the experiments, 
they continually lost weight. At the end of 5 weeks their 
weight decreased ca. 20 per cent below their initial (con- 
trol) value. 


b) Normal frogs 

The oxygen consumption was determined on a group 
of 10 “normal” frogs, and this gave a true mean value of 
0.156 + 0.007 ml, of oxygen consumed per gram of wet 
weight per hour. There is no statistically significant dif- 
ference between this group and the group of frogs given 
adrenal cortical extract alone (P = 0.1 to 0.05). The 
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oxygen consumption of these frogs fluctuated continually by 
as much as ca, 15 per cent above and below the initial 
value, However, no trend away from the initial value is 
evident. The difference between this group of frogs and 
those given adrenal cortical extract is statistically signifi- 
cant on the fourth (P < 0.01) and fifth (P <0.01) weeks. 
Since these frogs were not fed during the course of these 
experiments, they continually lost weight. At the end of 

» weeks their mean body weight was ca. 15 per cent below 
the initial mean value. 80 pages. $2.00, Mic 57-4277 


Abstract published by special arrangement with The 
Ohio State University. 


THE RATE OF UPTAKE OF CARBON 
MONOXIDE AND NITRIC OXIDE 
BY NORMAL HUMAN ERYTHROCYTES AND BY 
EXPERIMENTALLY PRODUCED SPHEROCYTES 


(Publication No. 23,579) 


Elizabeth Carlsen, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Julius H, Comroe, Jr., M.D. 


The physiological factors involved in the transfer of 
gas from the pulmonary alveoli to the pulmonary capillary 
blood include diffusion across the alveolar-capillary mem- 
branes and diffusion into the red blood cell. Pulmonary 
alveolar-capillary diffusion has been studied intensively; 
the red blood cell factor, however, has been largely ne- 
glected, The uptake of gas such as oxygen, carbon monox- 
ide, or nitric oxide, by the erythrocyte involves (a) the 
passage of gas across the membrane of the erythrocyte, 
(b) intraerythrocytic diffusion, and (c) the chemical reac- 
tion between the reactant gas and hemoglobin. The aim of 
this investigation was to obtain data which would permit 
an analysis of the role of each of these factors in limiting 
or facilitating gas uptake by erythrocytes. 

The overall rate of uptake of gases such as oxygen, 
carbon monoxide, or nitric oxide (which combine chemi- 
cally with hemoglobin to produce a color change) can be 
measured by a modified version of the Hartridge- 
Roughton-Millikan constant flow, rapid reaction apparatus. 
The general principle of the method is as follows:- A de- 
oxygenated erythrocyte suspension is driven at high spéed 
into a small chamber where it is mixed with saline solu- 
tion containing a known quantity of the reactant gas. The 
reaction begins at once and progresses as the mixture 
flows rapidly from the mixing chamber through a glass 
observation tube. The conversion from hemoglobin to 
oxyhemoglobin, carboxyhemoglobin, or nitric oxide hemo- 
globin, is measured at various distances from the mixing 
chamber. Knowing the linear velocity of the flowing 
stream and the distance from the mixing chamber, one can 
calculate the interval of time that has elapsed between 
mixing and the point of observation. From these data, a 
curve of per cent saturation of the hemoglobin compound 
versus time in milliseconds can be constructed, When 
carbon monoxide or oxygen is used as the reactant gas, 
the overall rate of uptake is limited by the factors men- 
tioned above. When nitric oxide is used, however, its rate 





of combination with hemoglobin free in solution is so ex- 
tremely rapid, the overall reaction rate is limited then by 
only two factors: (1) diffusion across the membrane and 
(2) diffusion throughout the interior of the cell. 

In these studies, the initial overall rate of uptake of 
carbon monoxide and of nitric oxide by human erythrocytes 
was measured for: (a) normal biconcave erythrocytes at 
37° and at 47° C, (b) the same cells converted into sphero- 
cytes of equal volume by cautious heating, (c) the same 
cells converted into spherocytes with a 30% increase in 
volume by immersion in hypotonic saline solution, and 
(d) the same cells converted into shrunken spheres with a 
25 to 40% decrease in volume by suspension in hypertonic 
saline solution. 

No difference was found in the rate of uptake of carbon 
monoxide or of nitric oxide between the discs and spheres 
of equal volume despite a more than two-fold increase in 
maximal distance for intracellular diffusion and a decrease 
in surface area. Similarly, there were no detectable 
changes when the discs were converted into swollen spheres 
with both an increase in volume and a greater increase in 
maximal distance for intraerythrocytic diffusion. The 
shrunken spheres, however, showed a consistent and 
marked decrease in rate of gas uptake. We conclude that 
surface area and maximum linear distance for intracellu- 
lar diffusion of the order with which we are dealing do not 
retard measurably the rate of gas uptake. The marked re- 
tardation obtained with shrunken spheres may be due to 
many factors such as the closer packing of the hemoglobin 
molecules which might impede intraerythrocytic gas diffu- 
sion, and a change in the orientation and concentration of 
the components of the membrane thereby presenting a shell 
of greater resistance to gas permeation. 
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PHYSIOLOGICAL, PSYCHOLOGICAL AND 
NEUROPATHOLOGICAL ALTERATIONS 
OF NEONATAL ANOXIA 
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Supervisor: H, G, Swann 


The respiratory pattern of dogs subjected to a severe 
anoxia (breathing nitrogen) within 24 hours after birth was 
studied, Respifatory movements were noted to persist for 
long periods after the initiation of anoxia. One could not 
predict with any degree of certainty when the last breath 
would occur. 

The effect of anoxia on the cardiovascular system of 
the newborn rabbit and dog at the time of the last breath 


‘was not as pronounced as might have been anticipated. 


There was a good blood pressure and heart rate at the time 
of the last breath, as evidenced by the resuscitability of 

the animals, Respiratory failure always occurred long be- 
fore circulatory failure, 

Considerable individual variations were observed with 
respect to the blood pressure and heart rate throughout the 
process of anoxia, The systolic blood pressure, on the 
average, was seen initially to fall more rapidly than either 
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the diastolic blood pressure or heart rate; it then slowly 
tapered off. The circulatory system was noted to function, 
although at hypotensive levels, for long periods of anoxia, 

Electrocardiographic observations throughout the proc- 
ess of anoxia gave further evidence of the resistance of the 
newborn dog’s heart to anoxia, Electrical activity per- 
sisted for long times, although atrial and ventricular con- 
duction times were greatly prolonged, 

The time at which the last breath occurred during 
nitrogen-induced anoxia was seen to vary inversely with 
the body temperature, In general, hypothermia greatly 
prolonged respiratory activity during anoxia. 

Several categories of resuscitability are described for 
newborn anoxic dogs consequent to artificial respiration. 
These are as follows: 


I, Complete failure to restore circulation or respira- 
tion, 
. Recovery of circulation but not respiration. 
. Recovery of circulation and respiration, with death 
ensuing within 24 hours. 
. Recovery of circulation and respiration, with death 
1 to 10 days later. 
. Recovery of circulation and respiration, with death 
after 10 days. 


Recovery, either of circulation alone or circulation and 
respiration, was seen to occur in spite of very low blood 
pressure. The effects of the time of the last breath, rectal 
temperature, the time of the start of artificial respiration, 
and the blood pressures at this time are discussed with 
respect to recovery and survival. Circulatory recovery, 
when it occurred, was very rapid. Respiratory recovery, 
in contrast, was seen to be a slower process. 

Behavioral studies were made on three anoxic dogs 
which survived for one year. Small differences were noted 
on all but the traumatic avoidance conditioning test, where 
the differences between experimental and control animal 
in each litter were apparent. 

Electroencephalograms were recorded on the seven 
animals subjected to behavioral analysis. Delayed effeets 
of postnatal anoxia were not discernible. 

Neuropathological examination of a large number of 
rabbits and dogs subjected to severe anoxia was made, 

The pathologic alteration was roughly graded in order to 
attempt quantitation of the degree of damage noted. In both 


species, the degree of observable damage seemed independ-. 


ent of the time of the last breath and the duration of anoxia, 
The degree of alteration seemed to depend, rather, on the 
survival of the animal consequent to the anoxic episode. 
No pathologic alteration was visible if the animal died 
within 24 hours after recovery; i.e., alterations which dif- 
fered from those noted in the control animals were not 
discernible. The greatest amount of pathologic alteration 
was noted in animals surviving 6 to 19 days. No histologic 
pathology was found in survivors sacrificed after 6 to 12 
months. An attempt is made to explain the presence or 
lack of alteration noted. 132 pages. $2.00. Mic 57-4279 





THE INFLUENCE OF HYPOTHYROIDISM 
AND CHORIONIC GONADOTROPHIN 
ON OVARIAN GLYCOGEN IN THE RAT 


(Publication No. 22,510) 


Kenneth Albert Doeg, Ph.D. 
Rutgers University, 1957 


The ovarian weight enhancement following chorionic 
gonadotrophin administration is greater in hypothyroid than 
euthyroid rats and favors follicular cyst formation. To 
appraise ovarian biochemical changes related to this aug- 
mentation, glycogen was estimated in the ovaries of nor- 
mal and hypothyroid rats with and without chorionic gona- 
dotrophin administration. 

Thirty day old Long-Evans rats were fed a 20% casein 
diet with and without 0.5% thiouracil. After ten days of 
prefeeding, daily injections of 10 I. U. of chorionic gonado- 
trophin were given for five, ten, fifteen and twenty days. 
Appropriate non-injected animals served as controls. 
Ovarian weight increase was noted after five injections; 
no effect of thiouracil was noted at this time. Five to fif- 
teen additional injections stimulated the ovaries of hypo- 
thyroid animals to an average weight of 314.3 mgm whereas 
ovaries of euthyroid animals were not further stimulated 
by the additional injections, weighing 103.8 mgm, Follicu- 
lar cysts were noted in most hypothyroid rats after 20 in- 
jections. Feeding of thiouracil alone retarded the ovarian 
weight increase noted in euthyroid animals after thirty 
days of 20% casein feeding. 

Ovarian glycogen concentration was depressed in both 
euthyroid and hypothyroid animals after ten days of pre- 
feeding. Thereafter, thiouracil fed animals remained at 
this depressed level throughout the course of twenty days 
of feeding while the euthyroid animals regained pretreat- 
ment concentration levels by the fifteenth day of feeding. 
Glycogen concentration was again depressed in euthyroid 
animals just before the rapid weight increase noted at the 
end of the experimental period. Thiouracil prevented 
these changes. Injections of chorionic gonadotrophin de- 
pressed ovarian glycogen concentration below non-injected 
controls at all time periods. Hypothyroid animals exhibited 
a significantly greater depression in ovarian glycogen con- 
centration than euthyroid animals after five and fifteen in- 
jections of gonadotrophin. 

Hyperthyroidism induced-by the feeding of 0.1% desic- 
cated thyroid prevented the weight increase noted in nor- 
mal animals after thirty days of experiment. Total glyco- 
gen and glycogen concentration were lower in the ovary of 
the hyperthyroid animal. Twenty days of thyroid feeding 
depressed ovarian glycogen concentration but did not alter 
significantly ovarian weight or total glycogen content as 
compared to euthyroid controls. The addition of 0.1% des- 
iccated thyroid to the 0.5% thiouracil diet prevented ovar- 
ian cyst formation in rats given twenty injections of gona- 
dotrophin, Thyroid weight indicated that the animals were 
moderately hyperthyroid. Ovarian weight in these animals 
was not different from ovarian weight expected in unin- 
jected euthyroid animals of the same age. Total glycogen 
content was lower and glycogen concentration higher in 
these ovaries as compared to cystic ovaries. 

Cyst fluid and ovarian cyst residue were analyzed sep- 
arately to determine the relative contributions of these 
components. Cyst fluid contributed 37.34% to total cyst 
weight but only 16.13% of total ovarian glycogen. The 
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depressed glycogen concentrations characteristic of the 
cystic ovary cannot be accounted for entirely by fluid dilu- 
tion, however, since cyst residue without fluid exhibited a 
lower than normal glycogen concentration. 

The regression of cystic ovaries was studied after with- 
drawal of treatment, One of each pair of cysts served as a 
control for the second, removed after a twenty day regres- 
sion period, Ovarian cysts induced by this method regress 
spontaneously if the initial weight of one of the pair is 200 
mgm or less, Total glycogen content also is reduced but 
glycogen concentration remained depressed, indicating a 
continuing abnormal state. 
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RESPIRATION IN TISSUES OF GOLDFISH 
ADAPTED TO WARM AND COLD 


(Publication No. 23,328) 


Donald Roy Ekberg, Ph.D. 
University of Illinois, 1957 


The oxygen consumption of brain, liver, and gills ex- 
cised from goldfish (Carassius auratus) adapted to 30° C. 
or 10° C. was measured at various temperatures between 
10° C. and 30° C. by means of the Warburg technique. 
Rate-temperature curves revealed no significant differen- 
ces between brain homogenates from 10° C. or 30° C. 
adapted fish, Similar non-significant results were obtained 
with liver homogenates. However, significant differences 
were found between gills (either whole or homogenized) 
from fish adapted to 10° C. or 30° C. 

Comparisons of the slopes of the gill rate-temperature 
curves revealed no apparent differences. However, it was 
found that gill oxygen consumption was greater during the 
summer months than during the winter months. This sea- 
sonal variation was independent of the temperature of 
adaptation. 

Inhibition of oxygen consumption (measured at 26° C.) 
by 10 * M. cyanide or 5.4 X 10 * M. iodoacetate disclosed 
that gills from 30° C, adapted fish were significantly more 
resistant to cyanide and significantly less resistant to io- 
doacetate than were gills from fish adapted to 10° C. 
These results suggest that the cytochrome system has be- 
come less sensitive to cyanide poisoning or that an alter - 
nate pathway less sensitive to cyanide than the cytochrome 
system has increased in activity in gills from fish adapted 
to 30° C., and that the hexosemonophosphate shunt is more 
active in gills from 10° C. adapted fish. 
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LOWER BRAIN STEM FACILITATION AND 
INHIBITION OF CARDIOVASCULAR ACTIVITY 
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Supervisor: William R., Amberson 


In cats with common carotid arteries ligated and vagi 
cut, midpontile anemic decerebration effected by occlusion 
of the basilar artery produces persistent marked augmen- 
tation of heart rate and blood pressure. Maximal cardio- 
vascular hyperactivity is generally obtained when the 
basilar artery is occluded just below the origin of the in- 
ferior posterior cerebellar arteries. Subsequent transac- 
tion of the brain stem above the basilar occlusion does not 
further affect the cardiovascular hyperactivity as long as 
the medulla and the caudal third of the pons remain func- 
tional. Transection at the ponto-medullary border abol- 
ishes the brain stem facilitation of heart rate and blood 
pressure, The excitatory activity responsible for these 
striking manifestations apparently rises in the caudal third 
of the pons and perhaps in the rostral medulla. Argument 
is advanced in support of the conception that the reticular 
facilitatory system is responsible for the marked augmen- 
tation of cardiovascular activity here reported, 

_ Midpontile decerebration in cats with vagi intact typi- 
cally produces a transient fall in heart rate and blood 
pressure. Heart rate then recovers and approximates pre- 
decerebration levels. Blood pressure returns to or, more 
often, moderately rises above initial levels. Only after 
vagotomy does the midpontile decerebrate animal exhibit 
marked persistent tachycardia and hypertension. The de- 
pressor influence of the vagi is attributed to (1) parasym- 
pathetic inhibition of the heart and (2) afferent excitation 
of the reticular inhibitory system. 

In cats with vagi cut and common carotid arteries tied, 
midpontile anemic decerebration may be effected by oc- 
clusion of the basilar artery just above or just below the 
origin of the inferior posterior cerebellar arteries. Basi- 
lar occlusion above the origin of these cerebellar arteries 
produces conspicuous, but submaximal cardiovascular 
augmentation. Subsequent occlusion of the basilar artery 
just below the origin of the inferior posterior cerrebellar 
arteries, or direct occlusion of the right and left inferior 
posterior cerebellar arteries results in the development 
of maximal tachycardia and hypertension. These data in- 
dicate the existence of cerebellar mechanisms which exert 
a predominantly inhibitory effect on cardiovascular ac- 
tivity. It seems probable that these cerebellar inhibitory 
influences act through the reticular inhibitory system. 

The inhibitory influences on heart rate and blood pres- 
sure exerted by the carotid sinus pressoreceptors persist 
in the vagotomized midpontile decerebrate cat. Deprés- 
sion of carotid pressoreceptor activity by carotid artery 
ligation or glossopharyngeal nerve section produces a rise 
in cardiovascular activity above the facilitated levels al- 
ready present. This inhibitory mechanism may act through 
the reticular inhibitory system. 
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SPATIAL SUMMATION OF PAIN 
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Supervisor: Dr. James D. Hardy 


Spatial summation of pain was investigated by Hardy et 
al, in 1940, and they concluded from this study that there 
was no spatial summation for pain in the sense that the 
pain threshold for a large stimulated area was no lower 
than that for a small area. In 1943, Wolff and Hardy stud- 
ied the spatial summation of deep, aching pain, using the 
cold immersion technique. They concluded from this study 
that aching pain, like pricking pain, was not summated 
spatially. However, Breig, in 1953, supported the idea that 
noxious impulses are spatially summated by showing that, 
with linear scratch stimulation, a certain length of the 
stimulation scratch is required to produce the pricking 
pain threshold. The answer to the question of whether 
spatial summation for pain does or does not exist, and to 
what extent, is of theoretical as well as practical interest 
and thus warranted re-investigation in light of the conflict- 
ing evidence regarding the phenomenon. 

The methods of stimulation used in this study were 
thermal radiation, cold immersion, and needle scratch. 
The subjects for these experiments were five members of 
the laboratory staff. 

In order to vary the size of the area of stimulation for 
thermal radiation, exposure apertures were used with 
16.0, 7.85, and 2.5 cm” areas and a divided aperture 15.7 
cm’. The results from the thermal radiation studies, us- 
ing a Golay Infrared detector, indicated that the pain thres- 
hold occurred at 45.7°C with the 2.47 cm” area, and at 
44.6°C, 44.8°C, and 44.7°C for the 7.8, 15.7 and 16.0 cm” 
apertures respectively. The maximum temperature dif- 
ference was 1.1°C. This difference in pain threshold be- 
tween the smallest area and the largest area is significant 
at the 1% level of confidence and indicates a measurable 
amount of spatial summation, 

The cold immersion technique consisted of securing a 
fine wire, copper-constantan thermocouple to the inner 
side of each hand of the subject at the base of the index 
finger. The time and the temperature at which “aching 
pain” occurred were recorded by means of a Heiland Os- 
cillographic Recorder, The results of these studies showed 
that, regardless of whether either hand or both hands were 
immersed, the temperature was lowered to the same level, 
and the report of pain occurred at approximately the same 
time. Thus, it was concluded that no significant amount of 
spatial summation could be demonstrated by this method. 

In the investigations of spatial summation with the 
needle scratch technique, a setup was used which was sim- 
ilar to that described by Breig in 1953. The needle was 
moved along the skin at a rate of 3.5 mm/sec with the 
stimulator arm set at an angle of 45° and with the pres- 
sure of the needle against the skin controlled by means of 
a 5-gm. weight suspended from the stimulator arm. The 
movements of the needle as it passed over the surface of 
the skin were recorded. The distance the needle traveled 
over the surface of the skin in order to produce the first 
report of pain was 3 to 20 mm, If the progress of the 
needle was continued after the first report of pain, the 
pain ceased and no pain was experienced until the needle 





had traveled for some distance. At the next report of pain 
the estimated intensity of the subsequent pain was equal to 
that reported on the first stimulation, indicating the ab- 
sence of any spatial summation for pain. 

In summary, a limited amount of spatial summation for 
pain was demonstrated with the thermal radiation tech- 
nique. No statistically significant spatial summation for 
pain was obtained with the cold immersion method. It was 
not possible to demonstrate the presence of spatial sum - 
mation of pain or to differentiate between spatial or tem- 
poral effects with the needle scratch method, 
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SPERM OUTPUT AND FERTILITY OF RABBITS 
EJACULATED EITHER ONCE A WEEK OR 
ONCE A DAY FOR FORTY-THREE WEEKS 
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In the routine operation of dairy cattle artificial breed- 
ing organizations semen is collected from the bulls about 
once a week, With this interval usually one to two ejacu- 
lates are obtained, which provide enough motile sperm to 
breed several hundred cows. This procedure reflects for 
the most part, the general belief that more frequent ejacu- 
lation than once or twice a week cannot be practiced for 
long periods of time without reducing the sperm output and 
fertility of bulls. 

There are several reports in the literature dealing with 
the effects of frequent ejaculation on sperm output of males, 
but none of these have dealt with long time studies or pro- 
vide much information about the fertility of frequently 
ejaculated males. 

Since our present knowledge of the effects of frequent 
ejaculation on fertility is limited it is not reasonable to ex- 
pect a large breeding organization to undertake such an 
experiment until there is some evidence that males will 
not be harmed by frequent ejaculation, In an attempt to 
obtain such evidence the rabbit was chosen as an experi- 
mental animal because it was thought that if it could be 
demonstrated that bucks could be ejaculated once-a-day 
for several months, without impairing either their total 
sperm output and/or their fertility, then a similar experi- 
ment could be attempted with bulls. 

Semen was collected from two groups of four Dutch type 
rabbits with an artificial vagina for a period of thirteen 
consecutive weeks. Following this 13-week preliminary 
period one group was changed to an ejaculation frequency 
of once each day while the other group continued to be 
ejaculated once a week. Both groups were kept on these 
ejaculation frequencies for forty-three consecutive weeks. 
The means and standard deviations for the 43-week experi- 
mental period for ml. of semenper ejaculate. motile sperm, 
10° sperm per ml. of semen, and 10° motile sperm per ejacu- 
late were, 0.43 +0.26, 62+8, 303+169, and 97+88, respec- 
tively, for the bucks ejaculated once a week and, 0.49 +0.24, 
62 +8, 207+145, and 55 +38, respectively, for the bucks 
ejaculatedonceaday. The means andstandard deviations 
for 10° motile sperm output per week were 97 +88 for the 
once-a-week bucks and 375 +266 for the once -a-day bucks. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. — 





PHYSIOLOGY 2661 





Eight does were artificially inseminated with approxi- 
mately 20 x 10° motile sperm from the bucks ejaculated 
once -a-week and 75 percent of these conceived from a 
single insemination. Their average litter size at 28 to 32 
days post-insemination was 8.2 young. Twelve does were 
artificially inseminated with a similar number of motile 
sperm from the bucks ejaculated one-a-day and 67 percent 
of these conceived from one insemination. Their average 
litter size at 28 to 32 days post-insemination was 8.1 
young, 

During the 43-week experimental period 1204 ejacu- 
lates were expected from the once-a-day bucks and 172 
ejaculates from the once-a-week bucks; 1201 and 160 
ejaculates were actually obtained, Ninety-five percent of 
the ejaculates from the once-a-day bucks and eighty-eight 
percent of those from the once-a-week bucks contained 
motile sperm. 

The body weights of the bucks in both treatment groups 
remained essentially constant throughout the fifty-six 
weeks of the study. 

Weights and histological sections of the testes and ad- 
renals revealed no signs of tissue damage associated with 
the two frequencies of semen collection. 

These studies show that rabbits can be ejaculated as 
frequently as once a day for as long as nine months with- 
out impairing their libido, sperm production, or fertility. 
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Metabolic studies were undertaken with a view towards 
determining the type of terminal respiratory mechanism 
occurring in the soil amoeba, Acanthamoeba sp. as well as 
obtaining evidence for the presence of a conventional 
Embden-Meyerhoff-Parnas glycolytic scheme in this or- 
ganism, 

The investigations concerning the terminal respira- 
tory mechanism dealt with the effect of the tricarboxylic 
acid cycle intermediates on the rate of oxygen comsump- 
tion by cell homogenates and the extent to which the 
competitive inhibitor malonate would inhibit oxygen up- 
take in the absence and in the presence of added sub- 
strates, 

_ Isocitrate and oxalosuccinate had no appreciable effect 
on the rate of oxygen consumption whereas equimolar con- 
centrations (0.01 M) of citrate, cis-aconitate, alpha- 
ketoglutarate, succinate, fumarate, L-malate, oxalacetate 
and pyruvate brought about average increases in the rate 
of oxygen consumption amounting to 24, 17, 22, 40, 83, 56, 
16 and 15%, respectively. 

Malonate inhibition studies were carried out in the 
presence of malonate and the following tricarboxylic acid 
cycle intermediates: citrate, alpha-ketoglutarate, suc- 
cinate and fumarate. In those experiments involving cit- 
rate and succinate varying concentrations of malonate 








were employed and it was found that a proportionality ex- 
isted between the degree of inhibition and the inhibitor con- 
centration. Moreover, evidence for a competitive type of 
inhibition was obtained. If the inhibitor concentration were 
kept constant and the concentration of succinate increased 
from 0.01 M to 0.05 M, the percentage inhibition would be 


. decreased from 67 to 18%. The rate of oxygen consump- 


tion in the presence of equimolar concentrations (0.01 M) 
of citrate, alpha-Ketoglutarate, succinate and fumarate 
was inhibited by 2 x 10 * M malonate by 97, 47, 67 and 7%, 
respectively. 

The results of experiments involving the rates of oxi- 
dation of tricarboxylic acid cycle intermediates and the 
inhibitory effect of malonate indicate that the terminal 
respiratory pathway involved in the oxidation of foodstuffs 
is either a nonelastic or nonvariable tricarboxylic acid 
cycle or a dicarboxylic acid cycle or both. 

Evidence for the presence of a glycolytic scheme in 
cell homogenates of Acanthamoeba sp. involved the utiliza- 
tion of glycolytic scheme intermediates and the demonstra- 
tion of the occurrence of glycolytic enzymes. Total acid 
production as measured by carbon dioxide production, lac- 
tic acid production and substrate utilization under anaero- 
bic conditions were the criteria employed in the investi- 
gations involving the utilization of glycolytic scheme 
intermediates. 

No carbon dioxide was produced anaerobically from 
glucose or fructose. Both carbon dioxide and lactic acid 
were produced from each of the other glycolytic intermed- 
iates tested. The largest quantities of carbon dioxide and 
lactic acid were produced when cell homogenates were 
incubated anaerobically with fructose -1,6-diphosphate. 
From equal quantities of the monophosphorylated hexoses, 
glucose-1-phosphate, glucose-6-phosphate and fructose- 
6-phosphate, approximately equal quantities of carbon di- 
oxide and lactic acid were produced, These amounts of 
carbon dioxide and lactic acid were approximately one 
third of that produced by a slightly lower concentration of 
fructose -1,6-diphosphate., 

Glycogen, DL-glyceraldehyde, dihydroxyacetone and 
pyruvate yielded both carbon dioxide and lactic acid in 
amounts equal to about one eighth to one tenth of those 
produced from the monophosphorylated hexoses, Only 
very minute quantities of carbon dioxide and lactic acid 
were produced from phosphoglyceric acid. 

In the case of each of the glycolytic intermediates 
tested, except glucose and fructose, the ratio of carbon di- 
oxide to lactic acid produced was approximately 1 to 1. 

In the case of the phosphorylated fructose compounds, 
fructose -6-phosphate and fructose-1,6-diphosphate, the 
ratio of lactic acid produced to substrate utilized was ap- 
proximately 2 to 1. 

Studies on glycogen metabolism indicate that glycogen 
utilization is accompanied by an increase in reducing 





sugar in the unhydrolyzed samples. 


In addition to substrate utilization studies, investiga- 
tions involving the demonstration of the enzymes aldolase 
and lactic dehydrogenase were undertaken. The presence 
of aldolase was detected by the increase in chromophore 
content when a colorimetric method was employed as well 
as by liberation of alkali-labile phosphate. For each mole 
of fructose-1,6-diphosphate utilized approximately two 
moles of alkali-labile phosphate are produced, This is 
indicative of the fact that 2 moles of glyceraldehyde -3- 
phosphate are produced for each mole of fructose-1,6- 
diphosphate utilized, 
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The production of lactic acid from the various glycoly - 
tic intermediates tested indicates that lactic dehydrogenase 
is present. The ability of cell homogenates to reduce 
methylene blue in the presence of added lactate is addi- 
tional and perhaps more direct evidence for the occurrence 
of this enzyme in cell homogenates of Acanthamoeba sp. 

Taken as a whole, the results obtained indicate that 
Acanthamoeba sp. is capable of metabolizing carbohydrates 
by way of the conventional Embden-Meyerhoff-Parnas 
glycolytic scheme. 274 pages. $3.55. Mic 57-4285 








A STUDY OF PROPERTIES OF ERYTHROCYTES 
WHICH RELATE TO FIBRINOLYSIS 


(Publication No, 23,047) 


Samuel Norman Kolmen, Ph.D. 
The University of Texas, 1957 


Supervisors: Professor M. Mason Guest, Ph.D. and 
Professor D. R. Celander, Ph.D. 


The fibrinolytic enzyme system has been studied pri- 
marily in plasma with little attention to the possible rela- 
tionship of the formed elements to this system. The most 
abundant of the formed elements in blood, the erythrocytes, 
are found in generous quantities in the average clot. It 
seemed possible, therefore, that an examination of the red 
cell for characteristics which might relate it to the fibrino- 
lytic system would aid in our understanding of the fibrino- 
lytic process, particularly as it develops in vivo. The 
most pertinent of the observations made in this study are 
outlined below. 

Erythrocytes were found capable of removing compo- 
nents of the fibrinolytic enzyme system from solution, an 
ability enhanced in the presence of fibrinolytic activity. 
That this removal was accomplished by adsorption was 
evidenced by recovery of the substances from the red 
cells by elution. Evidence for the physical nature of the 
adsorption by erythrocytes of at least one such substance, 
urokinase (an activator of profibrinolysin found in human 
urine), included the low heat of adsorption involved in the 
reaction and the inverse relationship of the amount of sub- 
stance adsorbed to the temperature at which the adsorption 
occurred, The optimum pH for the adsorption of urokinase 
was eight. Desorption of urokinase was enhanced by frac- 
ture of the cells through hypotonic hemolysis. 

Conversion of profibrinolysin to fibrinolysin was not 
effected in plasma or whole blood in vitro when potent uro- 
kinase solutions were added. However, such a conversion 
did take place when washed erythrocytes, tréated with buf- 
fered solutions of urokinase and washed again, were mixed 
in vitro with the plasma from which they were taken. This 
conversion took place even though evidence indicated that 
the amount of bound urokinase was exceedingly small. 
These observations suggest that erythrocyte-bound uroki- 
nase was “protected” from substances present in plasma 
which inhibit urokinase activity. 

Examination of human erythrocytes revealed that they 
hold, either adsorbed onto their surface or as an inherent 
part of their structural framework, a substance capable of 
lysing a bovine fibrin clot in the presence of streptokinase. 
Stromal preparations were obtained by washing human 





erythrocytes five times with two volumes of veronal-saline 
buffer, pH 7.4, and then by hemolysing the cells in distilled 
water. The stroma was washed free of hemoglobin and 
other soluble substances by repeated alternate suspension 
in saline and distilled water and sedimentation at 23,000 g. 
The resulting precipitate was suspended in distilled water 
and lyophilized. This stromal preparation contained no 
kinase, profibrinolysin, fibrinolysin, antikinase, or anti- 
fibrinolysin, but did contain a factor which, because of its 
Similarity to plasma prokinase, was termed “stromal 
prokinase.” Stromal prokinase, when activated by strepto- 
kinase, was able to bring about the conversion of bovine 
profibrinolysin to fibrinolysin, but effected neither the 
proteolysis of casein nor the hydrolysis of tosyl arginine 
methyl ester or lysine ethyl ester. The activity was stable 
at pH 4 through 10, but was destroyed by heating at 60° C. 
for 10 minutes at pH 7. Studies of the mode of activation 
of stromal prokinase by streptokinase indicated the possi- 
ble involvement of a stoichiometric reaction. Repeated 
exposure of stromal prokinase to the process of clot for- 
mation and fibrinolysis did not result in its activation. 
Stromal prokinase and the portion of streptokinase which 
reacts with it to form active kinase, as well as the kinase 
itself, are less resistant to heat than their counterparts in 
the plasma prokinase system. These observations, plus 
the fact that stromal kinase does not hydrolyze lysine ethyl 
ester while plasma kinase does, are offered as evidence 
that stromal prokinase and plasma prokinase, while simi- 
lar, are not identical. 119 pages. $2.00. Mic 57-4286 


THE PRESERVATION OF BOVINE SEMEN 
AT ROOM TEMPERATURES 


(Publication No. 23,387) 
Udhishtra Deva Sharma, Ph.D. 
University of Illinois, 1957 


In a study designed to determine the nutrient require- 


ments of sperm and optimum conditions for preservation 


of bovine semen at room temperatures, two different ap- 
proaches were used: dialysis of semen in flowing solutions 
and dilution in different media. 

When semen was dialysed with distilled water the 
sperm died in less than 2 hours. When it was dialysed 
with isosmotic (10%) sucrose solution, they survived 8 
hours, Survival was decreased in hypo- and hyperosmotic 
solutions. 

For developing a balanced salt solution, KCl, CaClz 
and MgSo, were varied at 5 levels in 15 combinations 
(isosmotic modifications of Krebs-Ringer solution), ina 
three dimensional central composite design. With flow 
dialysis best survival (117 hours) was obtained in a solu- 
tion containing 0.031% KCl, 0.026% MgSO,.7H20, 0.627% 
NaCl, 0.208% NaHCOs;, 0.3% glucose, 0.3% sulfanilamide 
and initially gassed with COz. Poorest motility (survival 
39 hours) was recorded in a solution containing no KCl. 
At 1:10 semen dilution in 15 modifications the survival 
varied between 48 and 57 hours. 

At 1:10 dilution in isosmotic sodium citrate and NaCl 
diluents containing 0.208% NaHCOs, 0.3% glucose, 0.3% 
sulfanilamide and 0 to 0.127% KCl, sodium citrate was su- 
perior to NaCl; the daily addition of antibiotics (1000 I.U. 
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penicillin and 1000 yg streptomycin per ml.) improved mo- 
tility; and the replacement of supernatant diluents sup- 
ported motility best in the presence of KCl. In sodium 
citrate diluents containing 0.042 to 0.127% KCl the sperm 
survival was 226 to 237 hours, These solutions were satu- 
rated with COz gas before semen dilution. Microscopic 
observations of sperm showed that COz2 had a depressant 
action on motility. Storage in Thunberg tubes under air, 
nitrogen, vacuum and COz2 revealed that the motility was 
best preserved under COz. 

The incorporation of NaHCQOs and COz in Krebs-Ringer 
and sodium citrate diluents resulted in improved motility. 
At 1:10 dilution in three types of sodium citrate diluents at 
6.3, 6.8 and 7.3, in which the initial pH levels were ad- 
justed with citric acid, COz2 and NaHCO;-COz2, the sodium 
citrate-NaHCO;-COz2 diluent at pH 6.3 supported motility 
best over one-week period, The superiority of this diluent 
was due to the greater concentration of CO2 at pH 6.3. 
Storage of diluted semen in hermetically sealed glass am- 
pules was employed to maintain high concentration of COz2 
during storage after its incorporation in the diluent. 

A new diluent (Illini Variable Temperature or I.V.T. 
Diluent) has been developed which preserves motility and 
fertility of bovine sperm for several days. It contains 
2.001% NasCesHs07.2H20, 0.208% NaHCOs, 0.04% KCl, 0.3% 
glucose, 0.3% sulfanilamide (dissolved in sterile double 
distilled water by heating), and 1000 I.U. penicillin and 
1000 yg streptomycin per ml. The solution is gassed with 
pure CQOz for 10-15 minutes to pH 6.2 to 6.3 and mixed 
with fresh egg yolk at 10% concentration prior to semen 


dilution, The diluted semen is sealed hermetically in glass 


ampules and stored at room temperature (60-80°F.). 

In a breeding trial involving 111 cows and four ejacu- 
lates from 2 Holstein bulls in which 1 to 7 days old semen 
stored at 60-80°F. was used, there were 84.7% and 74.8% 
conception rates as indicated by non-returns to service 
after one and five months respectively. There was no in- 
dication of loss of fertilizing ability of the sperm or ab- 
normally high early embryonic losses after 7 days storage. 
‘The motility and fertility of sperm in I.V.T. diluent were 
better than those observed in 25% egg yolk citrate diluent 
at 42° F, 

The preservative action of COz on bovine sperm opens 
up a new field for investigation. 

215 pages. $2.80. Mic 57-4287 





OSMOTIC BALANCE, WATER DIURESIS, 
AND CHRONIC DEHYDRATION IN MAN 


(Publication No. 23,403) 


Gerald Norman Wogan, Ph.D. 
University of Illinois, 1957 


Water diuresis, total body water, and osmotic balance 
was studied in two series of investigations. In the first 99 
young men subsisted for 9 days in an environment of 
moist heat under simulated survival conditions. Twenty 
nutrient regimens were included comprising caloric in- 
takes of 0 to 3000 Cal/day, water intake of unlimited 
quantities or 900 ml/day and various distribution of calo- 
ries between protein, carbohydrate, and fat. Body water 
was estimated twice by deuterium oxide dilution; first 
after 2 weeks of adequate nutrition, and again after 9 days 
of restricted regimen. The diuretic effect of an oral water 
load (2% body wt.) was also studied after 2 weeks of con- 
trol regimen, and after 7 days of restriction. With unlim- 
ited water, decreases in D2O-space occurred, magnitudes 
of which were related inversely to rate of urinary osmotic 
excretion (osmotic load), With limited water, maximum 
decreases in body water occurred in very high or very low 
osmotic regimens (means, 7 and 8 liters, respectively). 
Minimum dehydration (mean, 3 liters) occurred at inter - 
mediate osmotic loads. With unlimited water, recovery of 
oral water load uniformly exceeded 50%. In limited water 
regimens, water diuresis and osmotic load were related 
in sigmoid form: Recovery of water load (mean, 63%) in 
regimens of osmotic load less than 450 micro-osmols/min 
was abruptly distinguished from recovery (mean, 7%) in 
regimens of osmotic load greater than 500 micro- 
osmols/min. 

The latter sigmoid relationship was studied further on 
4 men, Chronic dehydration was produced by restriction 
of water (900 ml/day). Three nutrient regimens were de- 
vised to provide very low or moderately high osmotic 
loads, The low osmotic regimen (pure CHO, 2000 Cal/day) 
was supplemented with NaCl or casein to elevate osmotic 
excretion with electrolyte or non-electrolyte. Subjects 
dehydrated on low osmotic regimen showed water diuresis 
comparable to well-hydrated individuals (mean recovery, 
59%), in contrast to those with elevated osmotic excretion 
(mean 4%). Osmotic particles of electrolyte and non- 
electrolyte were equally effective in inhibiting diuresis. 
Measures of renal function failed to reveal renal mechan- 
isms which would account for results concerning water 
diuresis. It is concluded that the three parameters (os- 
motic excretion, water diuresis, and body water) are 
mathematically interdependent. 

173 pages. $2.30. Mic 57-4288 
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THE POLITICAL PHILOSOPHY OF HUGO L. BLACK 
(Publication No. 22,503) 


Daniel Marvin Berman, Ph.D. 
Rutgers University, 1957 


Hugo L. Black, Associate Justice of the United States 
Supreme Court since 1937, was born in Harlan, Clay County, 
Alablama, on February 27, 1886. Upon graduation from the 
University of Alabama, he practiced law in Birmingham, 
later becoming police judge in that city and then county 
solicitor (prosecutor). His political sympathies during this 
early period seem to have been oriented toward the work- 
ingman, but he shared the widespread Southern sentiment 
for Prohibition and against “outside interference” on the 
race issue. 

In 1926, Black was elected to the United States Senate. 
He served for almost twelve years and was chairman of 
two committees whose work was given wide publicity. One 
of the committees investigated mail rates and the other 
conducted an extensive inquiry into lobbying activities. 
Black was one of President Roosevelt’s principal lieuten- 
ants during the halcyon days of the New Deal, and in 1937 
he became Roosevelt’s first Supreme Court appointee. He 
took his seat on the Court after a national uproar prompted 
by the revelation that, more than ten years before, he had 
been a member of the Ku Klux Klan. 

On the Court, Black showed himself a vigorous defender 
of First Amendment freedoms. As he sees it, the freedoms 
of speech, press, and religion occupy a preferred place in 
the American scheme, since the Constitution is so absolute 
in its command that Congress may not abridge them. He 
believes further that the Fourteenth Amendment applies the 
entire Bill of Rights to the States. Black thinks that the 
First Amendment freedoms lie at the heart of American 
liberties. In his view, the free interchange of ideas is of 
positive benefit to society; it is not merely an evil which 
democracy must tolerate. Consequently there is never any 
necessity to weigh the individual’s interest in free expres- 
sion against society’s interest in security, for it is society 
which has the real stake in freedom. During World War I, 
Black’s civil liberties position weakened considerably, 
especially in his opinion upholding the evacuation of Japa- 
nese-Americans from the West Coast. But he has been 
firm in his oppotition to all the repressions of the Cold 
War years. 

In criminal cases, Black is a zealous defender of the 
constitutional rights of the accused. He considers it far 
more important to preserve the right of a prisoner to hu- 
mane treatment, trial by jury, and assistance of counsel 
than it is to be certain that not a single criminal escapes. 
In view of his early membership in the Klan, many have 
been surprised that Black’s decisions in racial matters 
have been so uniformly liberal. He has written some of 
his most eloquent opinions in cases involving Negroes 
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subjected to the third degree, tried by lily-white juries, 
denied the right to vote, and excluded from public schools. 

Black has been willing to grant government wide author- 
ity to regulate the economy. He thinks that the commerce 
clause gives the Federal government broad powers, but 
the States retain far-reaching rights of their own. In eco- 
nomic matters, Black does not use the commerce clause 
to hamstring the States nor due process to hamper the 
Federal government. In general he is favorably disposed 
toward organized labor, but he prefers to reform capital- 
ism rather than try to effectuate a fundamental reorganiza- 
tion of society. 

Black’s constitutional philosophy represents an attempt 
to grapple with the problem of how to give government the 
power it needs to cope with economic problems without 
empowering it to abridge freedom of thought and expres- 
sion. He believes that the Constitution gives government 
all the power it needs in the economic sphere and abso- 
lutely no power in the field of free expression. His entire 
political philosophy may be said to represent an elabora- 
tion of this principle. 273 pages. $3.55. Mic 57-4289 


THE CONSTITUTIONAL AND POLITICAL ASPECTS 
OF THE JAY TREATY 1794-1796 


(Publication No. 22,884) 


David A. Booth, Ph.D. 
University of Virginia, 1957 


This study is largely based on published primary 
sources and several manuscript collections in the Library 
of Congress. The Jay Treaty was the first treaty concluded 
with a foreign power under the Constitution, and is there- 
fore of constitutional interest as a precedent in the exer- 
cise of the treaty-making power. It is also of political 
interest, for it occasioned two distinct attempts by the 
Republican-dominated House of Representatives to seize 
control of foreign relations from the Federalist Adminis- 
tration. The struggle was caused by the great concern in 
many Republican minds concerning the scope and nature 
of the Executive’s powers. 

The first attempted usurpation occurred in 1794. By 
passing the nonimportation bill soon after the envoy policy 
had been decided upon, the House was clearly trying to 
nullify the Executive’s policy. The bill was eventually de- 
feated by the casting vote of the Vice President, after the 
Senate had been equally divided on it. At this time a group 
of Federalist senators made themselves powerfully felt in 
the choice of Jay. It was their decision that the President 
alone should instruct him, but that the Treaty should be 
concluded subject to the Senate’s approval. Both constitu- 
tional and political objections were made to Jay’s appoint- 
ment. 

Washington suffered a loss of popularity by attacking 
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the Democratic Societies for their part in the Western 
Insurrection. In London, Jay was no match for Grenville, 
and the Treaty’s terms reflected the relative power rela- 
tionship of the two nations. The Senate met in special 
session and eventually gave the Treaty its conditional ap- 
proval, while public opinion villified the Treaty eventhough 
its terms were still secret. Later, criticism was levelled 
not only at the instrument, but at Washington, Jay, and the 
Senate, and also at the Constitution, for it was then under- 
stood that the President and two thirds of the Senate could 
make a supreme law of the land. 

The conditional approval of the Treaty caused general 
speculation as to how the Administration should proceed. 
England’s acceptance of the Senate’s amendment estab- 
lished that body’s right to amend a treaty after it had been 
signed. Eventually Washington decided to ratify the Treaty 
when he learned of Randolph’s supposed sinister connection 
with France. 

The second attempt of the House to usurp the control of 
foreign relations occurred in 1796. During the last six | 
months of 1795, the Republicans, unwittingly aided by John 
Marshall, fostered and propagated the theory that, in the 
power of appropriation, the House possessed a discretion- 
ary authority either to grant or refuse the money necessary 
to implement a treaty. It was clearly a party doctrine just 
as the attempt to apply it in 1796, when the Treaty was sent 
to the House, was clearly a party expedient designed to kill 
the Treaty. In the House the subject was debated two whole 
months and a call for papers was refused by Washington on 
constitutional grounds. The Republicans insisted on the 
House’s right to reject the Treaty; the Federalists insisted 
just as strongly that the House possessed no such discre- 
tion. Constitutional construction was thus coloured by 
political preference. Eventually the House passed a motion 
asserting its rights, but in the end it nevertheless voted 
the appropriation. In the last resort public opinion, stimu- 
lated by the mercantile interests, had been the determining 
factor and several members admitted that they would sup- 
port the Treaty because they had been prevailed upon by 
their constituents. 

The points of constitutional and political interest arising 
out of these events are examined within the framework of 
constitutional theory and historical precedent, and also in 
the light of the present-day construction of the Constitution. 

365 pages. $4.70. Mic 57-4290 


JOSE MARTI: HIS LIFE, IDEAS, APOTHEOSIS, AND 
SIGNIFICANCE AS A SYMBOL IN CUBAN POLITICS 
AND SELECTED SOCIAL ORGANIZATIONS 


(Publication No. 22,351) 


Richard Butler Gray, Ph.D. 
The University of Wisconsin, 1957 
Supervisor: Professor William S. Stokes 
The thesis is a study of the life of José Mart{, the 
National Hero of Cuba. It consists of an examination of his 
importance as a symbol in Cuban politics and society. The 
first part is devoted to a brief biography of Marti and a 


systematic exposition of his ideas, in consideration of the 
often-made statement that he was the Word of the Cuban 





Revolution, and that it was as a philosopher and not as a 
soldier that he made his greatest contribution to Cuban 
independence. 

The second part of the study is devoted to three chap- 
ters that trace the development of Marti as the National 
Hero. One chapter contains statements by his contempo- 
raries, an examination of the great volume of literature 
that has been produced on him, and of his representation 
in busts, monuments, and coins. Another chapter discusses 
the promotion of Mart{ as a patriotic symbol by special 
societies dedicated to him, and by fraternal and religious 
organizations. Characteristics of the Martian apotheosis 
are noted, such as found in language and literature, acts 
with special religious symbolism, representations on film, 
and the exaltation of Marti as not only the ideal Cuban, but 
also as a universal type. The reaction of the Roman Cath- 
olic Church to the designation of Marti as the “Apostle” is 
discussed. 

The third part of the thesis has a chapter on the cur- 
rency of Marti as a symbol in politics, particularly in the 
use of his idealistic phrasings as a medium for present- 
day politicians to gain popular support and justification for 
political action. Political practices, party platforms, and 
personal interviews furnish a basis of departure for com- 
ments on the extent to which Mart!’s ideas have been pro- 
moted and carried out. Another chapter contains view- 
points of leaders of various groups on the influence of 
Marti on certain public institutions, such as labor, educa- 
tion, and the press, ending with a record of conversations 
with various Cubans about their views on Marti. 

The final chapter attempts to draw some conclusions 
regarding the most frequent complaint heard in Cuban in 
association with Marti’s name that the Island has not 
achieved the kind of government for which he fought and 
died. 

The study concludes that the record of Marti’s life was 
marked by numerous failures, but that in spite of these 
he maintained a Messianic faith that Cuba would be de- 
livered from Spain. Thus inspired he contributed substan- 
tially to the independence movement by his activities as a 
propagandist, agitator, and founder of the Cuban Revolu- 
tionary Party. After Marti’s death in battle as a martyr, 
his followers exalted him in terms of religious veneration, 
but he was comparatively neglected in Cuba until the late 
1920’s. Then a renaissance of interest in him began with 
such fervor that it became fashionable to quote him con- , 
stantly on every subject. While oppositionists used Marti 
to criticize those in power, and the latter used him to call 
for unity, the general public said that none of the political 
parties had made Cuba the Republic of which Marti 
dreamed. , 

The thesis concludes that although Marti is useful as a 
symbol of the morality that is needed in government, Cu- 
bans should not expect to find an answer for all of their 
problems in what the Apostle said, since many of his ex- 
positions, as demonstrated in the dissertation, were of a 
topical nature and often contradictory and superficial. 

444 pages. $5.65. Mic 57-4291 
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THE DIRECT PRIMARY IN ILLINOIS 
(Publication No. 23,401) 


William Carl Wimberly, Ph.D. 
University of Illinois, 1957 


The process by which candidates are nominated for pub- 
lic office is certainly an important matter in the operation 
of political parties. In certain respects the nominating 
process may be the most vital of the processes of the 
party. This study is an attempt to examine the develop- 
ment and operation of the direct primary, which in Illinois 
has become the means by which most nominations are 
made. To a considerable extent, its development, and its 
eventual form, were determined by the practices of the 
earlier convention period. 

During the 1870’s and 1880’s the practice of choosing 
delegates to county conventions by direct election, rather 
than by caucus, developed and gradually spread over the 
state. In 1885 and 1889, this idea was written into law 
though the application was optional with the political par- 
ties. Succeeding laws made the direct election of delegates 
compulsory in Cook county and optional in the remainder 
of the state, except that the option was now with the voters 
in the county rather than with the party organization. Not 
until 1905, was a law providing for any direct nomination 
of candidates enacted, and not until 1908 did Illinois get 
its first compulsory, state-wide, direct primary law, under 
the terms of which almost all candidates in the state were 
to be nominated. 

During this early period, the direct primary was held 
only because of the persistence of its proponents in the 
face of a good many obstacles, not the least of which was 
the state supreme court. The primary laws of 1905, 1906, 
1908, 1910, and 1919 were eventually declared unconstitu- 
tional before the law passed in 1927 successfully met the 
court test. Drafting of primary legislation which the court 
would approve was made more difficult because of the 
cumulative voting provisions in the Illinois Constitution 
which allow the voter, in electing members of the lower 
house, to cast three votes as he sees fit. The court in- 
sisted that these provisions be observed in the primary as 
well and this conflicted with the party practice of deciding 
the number of candidates to be nominated for that office. 
During this period the parties demonstrated considerable 
ability to adapt themselves to changing legislation and 
conditions. 

One of the more interesting aspects of this study in- 
volves the selection of delegates to the national convention. 
The convention system gave way in part in 1912, to allow 
a preference vote directly on the presidential candidates, 
and then completely in 1916, to allow primary selection of 
district delegates. Delegates-at-large have been chosen 
by state convention except in 1916 and 1924. For the 1928 
primary, new legislation, which did not provide for a state- 
ment of preference by the delegates or the election of dele- 
gates-at-large, was enacted. Since that time party leaders 
have been especially successful in getting unpledged, uni- 
fied delegations which can be used more effectively at the 
conventions. In this connection the most important of their 
activities is that of slate-making, the process by which the 
party organization (or the factions therein) prepare slates 
of delegates - prior to the primary - to be presented to 
the voters. 

The early proponents of the direct primary, in their 





enthusiasm for allowing the voters to nominate candidates 
directly, seem to have overlooked the possibilities of slate- 
making. This practice, which in [llinois has developed 
very largely in an extra-legal fashion, provides the party 
organization with the opportunity to develop, groom, and 
promote candidates under the primary system. The really 
significant part of the primary has often been the selection 
of organizational, or factional, nominees which precedes 
the primary election, and the role of the primary voter in 
either party has often been that of choosing between or 
ratifying slates. An examination of these highly formalized 
slating activities provides an insight into the vital workings 
of the political parties, and in the slate-makers, who are 
not always holders of public office, one can find those who 
exercise very effective political power. 

379 pages. $4.85. Mic 57-4292 


POLITICAL SCIENCE, INTERNATIONAL 
LAW AND RELATIONS 


INTERNATIONAL EFFORTS TO PROMOTE 
SOCIAL SECURITY 


(Publication No. 23,608) 


Chester Edward Jarvis, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Philip E, Jacob 


The majority of countries now provide for social secu- 
rity benefits of some kind. As national social security 
systems have developed, the promotion of social security 
has become an international objective also. The first half 
of the twentieth century has witnessed an increasing num- 
ber of international social security agreements. 

This paper examines and appraises these agreements 
in order to determine: (a) motives and forces behind in- 
ternational efforts to promote social security, (b) types of 
agreements used and their relative effectiveness, (c) coun- 
tries and regions that are either leaders or laggards in 
this movement, (d) problems associated with the adoption 
and execution of social security agreements, (e) actual 
accomplishments, (f) trends and future prospects. 

In a century noted so far for its long periods of eco- 
nomic and political insecurity throughout much of the 
world, the search for security has become a matter of 
universal concern. Collective action is needed to supple- 
ment individual efforts of nations as national interdepend- 
ence becomes more essential. No country can be econom- 
ically or politically secure without the cooperation of other 
countries. International efforts to promote social security 
are a consequence of philosophical beliefs and considera- 
tions of national self-interest. 

Obtaining agreement on international standards of social 
security is difficult because of the diversity of national 
backgrounds within which social security developed and. 
the variety of forms that it is capable of assuming, but 
considerable progress has already been made. The Inter- 
national Labour Organizationis especially active in encour- 
aging the adoption of national social security legislation 
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and the conclusion of international social security agree- 
ments. The conventions adopted in its annual conferences 
tend to set the standards for both and the Minimum Stand- 
ards of Social Security Gonvention of 1952 represents a 
comprehensive summary of contingencies most commonly 
covered by social security provisions. 

The earliest attempts to obtain international agreement 
in the field of social security were limited to bilateral 
treaties. These continue to be the most extensively used 
type of agreement, but a number of regional treaties of a 
multilateral character have been concluded also. A differ- 
ent approach is found in the inclusion of social security in 
an international bill of rights. Finally, the offer of techni- 
cal assistance to countries in negotiating and implementing 
social security agreements and in the establishment and 
extension of national social security measures is an im- 
portant means of promotion. Here, too, the I.L.O. has 
played a leading role. 

International agreements to promote social security 
have won support from countries with widely divergent 
economic and political systems, but the greatest number 
have come into force in Western European countries. 
These countries became industrialized rather early, have 
large labor forces, and pioneered in the adoption of national 
social security systems. Conditions generally prevailing 
in underdeveloped agricultural countries greatly limit the 
possibility of agreements in some areas of the world. Both 
the United States and the Soviet Union have been very re- 
luctant to enter social security agreements, in contrast to 
most industrialized countries. 

Each type of approach has its advantages and disadvan- 
tages, but the I.L.O. convention method possesses the 
greatest number of advantages. The I.L.O. has succeeded 
in developing a code of social security principles that is 
based on long experience and careful research and it is 
well equipped to provide technical assistance in handling 
social security problems. 

Relatively few countries have reached the stage where 
it is possible for them to sign comprehensive social secu- 
rity agreements of any real significance, but the overall 
record of achievement is encouraging. Barring another 
major war or depression in the near future, further prog- 
ress can be expected. 215 pages. $2.80. Mic 57-4293 


THE FOREIGN RELATIONS OF PAKISTAN: 
FIRST TEN YEARS 


(Publication No. 21,663) 


Khalil Ahmad Nasir, Ph.D. 
The American University, 1957 


Pakistan emerged as an independent State as a result 
of the partition of India in 1947, ten years ago. During this 
decade, she has established strong and close relations with 
the West and the Muslim world. This dissertation has been 
undertaken with a view to survey the whole range of Paki- 
stan’s foreign relations since her existence. 

Since this writer is convinced that the Islamic tradition 
of Pakistan has played a major role in the formulation of 
her foreign policies, it has been found necessary to include 
in this study a discussion of the nature of the teachings of 
Islam which caused the growth of strong common affinities 





among its adherents in different parts of the world. His- 
torical and analytical methods have been used to explore 
the causes which impelled the Pakistanis to demand the 
formation of a new State within the Indian sub-continent. 
All major land-marks of Pakistan’s foreign relations dur- 
ing the last ten years of its history have been studied in 
order to measure the extent of the effects of her ideologi- 
cal heritage and to evaluate the impact of Islam on the 
conduct of her foreign policy. 

The factors influencing Pakistan’s foreign policy have 
been traced back to the beginning of the British rule in the 
sub-continent. The process of substitution from the Mus- 
lim rule to the British gave rise to many factors in conse- 
quence of which the Muslims of the sub-continent found 
themselves relegated to a position of inferiority and back- 
wardness in the social and political pattern of India. Led 
by the consciousness of their cultural unity derived from 
their common faith, they rallied together, demanded and 
achieved the “Islamic Republic of Pakistan.” 

Pakistan would have been adjudged as having failed its 
very purpose if the Islamic religious heritage had not been 
given expression in both the domestic and foreign policies 
of the country. Her foreign relations, therefore, have been 
influenced throughout by the close affinities which bind the 
Muslims of Pakistan to their co-religionists in other parts 
of the world. 

The first problems with which Pakistan was confronted 
in the realm of foreign affairs were her differences with 
India, including the refugee problem, the dispute on the 
distribution of the Indus basin waters, the question of se- 
curing fair treatment for the minorities in both countries, 
and above all, the Kashmir question. Although the problem 
of Kashmir has, so far, remained unsolved, wise and sober 
statesmanship has enabled the two countries to arrive at 
amicable and cooperative arrangements over a vast field 
of other questions. 

Our survey of the foreign relations of Pakistan during 
the first ten years of its existence sustains the broad 
thesis that the main trends in these relations have been 
determined by Pakistan’s support of the objectives, claims 
and policies of the Muslim people everywhere else. These 
objectives and claims, if not the policies pursued for their 
achievement, have had the sympathy and support of the 
people of Pakistan on their merits as well as on the grounds 
of the religious and cultural ties that bind the Muslim peo- 
ple together. There are, however, visible tendencies and 
trends which may bring about a serious modification of 
this position. Muslim countries, like the rest of the world, 
have not remained unaffected by the power struggle between 
the East and the West in which the final issue is rapidly 
becoming one of survival. 

As we have seen, Pakistan has definitely aligned itself 
with the West. Some Muslim countries have endorsed the 
nationalist policy of India and some have been compelled 
to turn to the U.S.S.R. for economic, and even for military, 
aid in the difficult position in which they find themselves. 
There has thus emerged a definite cleavage in the policy 
of Pakistan and that of the Baghdad Pact group of Muslim 
countries on the one hand, and of some of the other Muslim 
States on the other. 

It is not within the scope of this study to speculate with 
regard to further developments. It may perhaps be per- 
missible to observe that the West African Muslim coun- 
tries are likely to develop closer relations with the Bagh- 
dad Pact group of Muslim States than some of the Middle 
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East countries with whom Pakistan has hitherto had very 
close relations. But even after making allowance for all 
the factors, the general position will remain true that, 
dispite differences over specific problems and the possible 
pursuit of divergent policies by the government, the people 
of Pakistan will always have very close fraternal ties with 
Muslim people everywhere and these ties will always in- 
fluence Pakistan’s foreign relations and its foreign policy. 
281 pages. $3.65. Mic 57-4294 


STATE AND LOCAL GOVERNMENT IN 
NORTHEASTERN MEXICO: NUEVO LEON, 
COAHUILA, AND TAMAULIPAS 


(Publication No. 23,056) 


Joe West Neal, Ph.D. 
The University of Texas, 1957 


Supervisor: J. Lloyd Mecham 


By the end of the colonial era, political subdivisions 
equivalent to the modern Mexican states of Nuevo Leon, 
Coahuila, and Tamaulipas had emerged. Given statehood 
by the adoption of federalism in 1823, they soon thereafter 
framed their first state constitutions. 

Engulfed in the turbulence of Mexico’s early independ- 
ent existence, the three states of the northeast shared with 
the. rest of the nation conditions of disorder which ended 
with the political stability of the Porfirio Diaz administra- 
tion. Following the adoption in 1857 of Mexico’s second 
federal constitution, new versions of local fundamental 
laws were issued, a process repeated once more after 
adoption of the current Mexican Constitution of 1917. 

The states selected for examination do not differ radi- 
cally from other states in Mexico. In fact, due to rigid 
controls maintained by the federal government over local 
and municipal affairs throughout the nation, there is little 
opportunity for variation. Provisions in the federal con- 
stitution specify the pattern of state and local organization, 
and authorize presidential “intervention.” With only a few 
exceptions candidates of the official political party win all 
elections, even down to and including the smallest munici- 
pality. 

Yet there are, within this framework, some differences 
which make advisable the selection of a specific area for 
close examination. The present three states were chosen 


because they form a natural geographic and historical unit. 


They furthermore share a common frontier with the state 
of Texas, with which they were formerly joined. In this 
region the following legislative, executive, judicial, and 
municipal characteristics prevail: 

State legislatures are unicameral and currently have 
only nine members. Though popularly elected and operat- 
ing under a full panoply of parliamentary rules of proce- 
dure, they are really creatures of the local executive. 

The governor is the dominant figure of state adminis- 
tration. He is the national president in miniature, and his 
strong constitutional position is heavily reinforced by his 
political prerogatives. He also controls municipal admin- 
istration, and gubernatorial interventionism is not uncom- 
mon. 

With respect to the judiciary the Mexican states have 





their own court system and local codes of civil and crimi- 
nal law and procedure. The effectiveness of this system 

is negated not only because of political influence, but also 
by a procedure which allows appeal to the federal judiciary 
on practically any matter of consequence. 

Municipal organization is rigidly prescribed by the 
national constitution, state constitution, and legislative 
acts. It cannot be said that the free municipality envisaged 
by law is realized in fact. Not only are the municipalities 
subject to executive interference, but fiscally they are at 
the mercy of state administrations for approval of expendi- 
tures and sources of income. Even with state and federal 
aid, revenues are often insufficient for basic civic necessi- 
ties. 

The appendix is composed of English translations of the 
Nuevo Leon Constitution of 1917 and the Reglamento Inte- 
rior of the municipality of Monterrey. 
icine ! 482 pages. $6.15. Mic 57-4295 





THE USE OF INTERNATIONAL EXECUTIVE 
AGREEMENTS IN THE FOREIGN ASSISTANCE AND 
MUTUAL SECURITY PROGRAMS, 1940-1956 


(Publication No. 21,662) 


Stewart Marshall Patterson, Ph.D. 
The American University, 1957 


In his work, The Use of International Executive Agree- 
ments in the Foreign Assistance and Mutual Security Pro- 
grams, 1940-1956, the writer has specifically analyzed 
and discussed the use of international executive agree- 
ments as a foreign relations instrument used in connection 
with the Lend-Lease Act, the Foreign Assistance Act and 
the Mutual Security Act by the United States in the further- 
ance of the survival of the free nations of the world intheir 
struggle with Nazism and Communism. 

Prior, however, to a detailed analysis of the use of in- 
ternational executive agreements in the concerned pro- 
grams, cognizance was taken of the recent attempt by 
Senator John W. Bricker to restrict the use of such agree- 
ments and the elements that constitutionally distinguish a 
treaty from an international executive agreement. Like- 
wise, the writer emphasized that the United States lives 
today in a world of great technological change, in a world 
of political crises and political fragmentation, and ina 
world that demands vast sums of money to support the 
Nation’s foreign policy. These factors, according to this 
study, have caused Congress to become a full-fledged part- 
ner with the Executive in the control of foreign policy, and 
have resulted in an ever increasing use of international 
executive agreements in lieu of the treaty as a diplomatic 
intercourse tool. 

The results of the author’s work should give the reader 
a fresh concept of the uses of international executive agree- 
ments which lately have been castigated as a diplomatic 
instrument either signed at various Yaltas as a method of 
by-passing the treaty-making process or at the United 
Nations to give municipal law effect to United Nations’ 
conventions. The writer has tried to convince the reader 
that an international executive agreement, negotiated and 
concluded under the authority of a Public Law is a many 
splendored instrument which performs the feat of a “work 
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horse” in formalizing foreign relations intercourse under- 
standings. 

The conclusions of this study are manifold. First, the 
author draws the conclusion that, in a complex world of 
fast time, national security can only, at peril to the nation, 
afford the luxury of minority negation of treaties by the 
Senate. Secondly, the vast sums of money needed to carry 
out today’s foreign policy assistance programs combined 
with the “fiscal primacy” of Congress makes the treaty 
process an arteriosclerotic instrument compared with a 
Public Law which authorizes the Department of State to 
conclude, within the reference terms of the law, interna- 
tional executive agreements with foreign powers. Third, 
in a world of great technological change, the burden upon 
the Senate of legislating on the vast and varied details of 
foreign relations makes the treaty process an anachronism 
compared with the uses that can be made of that flexible 
many splendored tool of foreign intercourse, the executive 
agreement. Finally, while stressing the thesis that the 
so-called Bricker Amendment is not apt to be enacted by 
Congress in the near future, the author, an advocate of the 
use of executive agreements, comments that it might be 
wise to support an amendment to the Constitution that 
would clearly limit the effects of such agreements to ex- 
ternal affairs. To continue to let a substantial number of 
people believe that the agreement process could be used to 
make municipal laws without the specific consent of the 
Congress, could defeat, in the long run, the world’s need 
for the United Nations and thwart the facile future use of 
international executive agreements. 

347 pages. $4.45. Mic 57-4296 
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INDICES OF UTILIZATION OF FUNDS AND 
PERSONNEL FOR NAVAL RESEARCH 


(Publication No. 21,405) 


John Glennon Barmby, Ph.D. 
The American University, 1957 


The purpose of this research was to explore the hypoth- 
esis: The levels of numerical indices of research and 
development work are similar for the various Navy activi- 
ties, and these levels are about the same as those for gov- 
ernment-wide research and industrial research activities. 


The fundamental method was analytical and comparative. 


From the basic data, quantitative indices, such as average 
cost per worker and support ratio, were determined and 
compared for the Navy, government, and industry. The 
sources employed were mainly official government survey 
reports. 

A contribution of this analysis lies in the collection and 
evaluation of numerical material on research administra- 
tion. Many limitations of the data are indicated including 
that of interpretation of definition. It was concluded that 
more and better-coordinated statistics on funds and per- 
sonnel are needed. 

Research is now a large business. In the period from 





1941 to 1955 expenditures for naval research and develop- 
ment expanded eighteen times to $446 million. Aviation, 
Ordnance, Ships, and Research supported 97% of the Navy 
effort in 1954. 

The Navy and Army retained about half of their re- 
search funds under governmental cognizance. Of the Navy 
funds, the physical sciences received the preponderant 
share (94% in 1954), which was similar to industry. A 
division by character of work showed the average of 1.7% 
for Navy basic research obligations to compare favorably 
with that of the Department of Defense and, to a lesser 
extent, of the Federal Gdvernment. Outlays relative to the 
entire Navy expenditures were 4.5% with some chronologi- 
cal change. The largest expense in naval research was for 
contract services, rather than for personnel as was the 
case in industrial laboratories. 

The Navy employed a sizeable proportion of all Civil 
Service research scientists, namely 33% in 1954. The 
distribution of this Navy group by category was: scientific 
professional, 28%; technical non-professional, 26% and all 
other, 46%. The civilian naval support ratio was 2.6 in 
1954 compared with 1.5 for industry in 1952 with no chron- 
ological variation noted. There was excellent agreement 
between percentage distributions for personnel and funds 
on the basis of scientific activity component (functions 
performed by a scientific body) with that of “conduct of 
research” emphasized most (90% and 87% respectively). 

It was found that, for the scientists, the average civilian 
grade level was GS-11/12, the average military rank was 
commander, and the number of scientific women engaged 
in this work was negligible. The Navy civilian figures for 
average cost per research worker and per research scien- 
tist were $6,130 and $21,700. Both of these indices have 
been rising. Size did not seem to have any consistent ef- 
fect on these combined parameters in the Navy. 

It was found that the levels of some of the numerical 
indices were similar for the various Navy programs, and 
were about the same as those for the government and in- 
dustry. However, the levels of other indices of utilization 
were found to be either above or below the general “stand- 
ards”. Consequently, no definite conclusion could be made 
relative to the validity of the hypothesis. It is believed 
that the systemization of the quantitative approach em- 
bodied in this analysis, in consonance with conventional 
management techniques, can contribute to the decision- 
making process in research administration. 

326 pages. $4.20. Mic 57-4297 


INTERGOVERNMENTAL RELATIONS IN PUBLIC 
HOUSING WITH SPECIAL REFERENCE TO THE 
EXPERIENCE IN LOUISVILLE, KENTUCKY 


(Publication No. 23,339) 


James Allen Jarvis, Ph.D. 
University of Illinois, 1957 


Public housing is an outstanding example of cooperative 
or functional federalism. It is based on a grant-in-aid 
program that rests primarily upon direct national-local 
relations. Thus the lines of administrative and other ac- 
tivity, in by-passing the states, have gone contrary, it 
would appear, to the basic design of the federal system in 
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the United States. States, however, hold a critical place 
within the programs because cities may not enter into the 
grant-in-aid relationship with the national government 
without the states first paving the way with enabling legis- 
lation. 

The first legal problems in public housing were related 
to the “public purpose” of public housing, and questions of 
location of authority within the programs. State enabling 
acts, and judicial decisions supporting them, have solved 
many of the problems and have helped establish the frame- 
work within which public housing administration has taken 
place. 

Periods in the development of public housing have been 
marked by recurring shifts from national to local initiative 
and by shifts from increased to decreased construction. 
Louisville projects have been built during all of the evolu- 
tionary periods and that city has served as a testing ground 
for the methods of legal and administrative adjustment that 
have been used. Land condemnation, insurance, and retire- 
ment benefit suits begun in Louisville have led to national 
changes in legal and administrative practices. 

Few states have ever performed direct roles in the 
administration of public housing. There have been indica- 
tions, however, especially in the experience of highly ur- 
banized states, that state agencies might be utilized to ad- 
vantage with respect to planning and other types of techni- 
cal assistance. 

The necessity of the national subsidy in making public 
housing possible in cities has been illustrated by the Louis- 
ville projects. The natiqnal subsidy tends to attract private 
capital for public housing construction. National supervi- 
sion of local housing authority finance based on the annual 





contributions contract has brought savings to the local 
authorities without removing opportunities for local initia- 
tive. Payments in lieu of taxes by the Louisville Housing 
Commission to the city have been questioned with respect 
to their adequacy especially where school finances were 
concerned. No difficulties of a serious nature have ever 
attended local (city) contributions to the housing programs. 
In many cities, however, there has been a problem of pre- 
venting payments in lieu of taxes from becoming of such 
amounts as to reduce the city’s contribution and therefore 
diminish its obligations to the housing programs. 

A unique organizational arrangement with an Adminis- 
trator Consultant General Counsel serving the Louisville 
Housing Commission has contributed to the Commission’s 
strength in areas of public relations, administrative plan- 
ning, liaison with other units of government, and legal 
affairs. 

Important inter-local relations are set into motion by 
national-local relations. Many of these inter-local rela- 
tions are provided for by cooperation contracts with cities. 
Inter-local relations involve planning, social welfare func- 
tions, schools, recreation, and many other local affairs. 

State and national laws in the field of public housing 
have been found to be sufficiently flexible to meet adminis- 
trative necessities where the objectives of a grant-in-aid 
program were accepted and clear. Urban needs for hous- 
ing (and slum clearance) have been the central considera- 
tions in the development of national and local laws and 
administrative practices. Finally, it may be observed 
that interpersonal relationships between local and national 
officials have contributed to the adaptability of laws and 
administrative practices. 376 pages. $4.80. Mic 57-4298 
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A STUDY OF PSYCHOLOGICAL ATTRIBUTES 
IN THE SECOND HALF OF LIFE 


(Publication No. 23,022) 


Howard Berkowitz, Ph.D. 
The University of Texas, 1957 


Supervisor: Robert F., Peck, Ph.D. 


This study involved the analysis of focused interview, 
T.A.T., and sentence completion data of 118 subjects who 
were drawn from a census-type, stratified sample of adults 
residing in Kansas City, Missouri. The research was con- 
ducted in an attempt to study psychological attributes asso- 
ciated with the aging process: Cathectic Flexibility, Mental 
Flexibility, Ego Differentiation, Body Transcendence, Ego 
Transcendence, Body Satisfaction, Sexual Integration and 
Overall Adjustment. 

Sampling was designed tr give equal representation to 
each of the sexes, to each of four social status levels, and 
to each of three age levels. Two separate methods were 





used in analyzing the data, one for the interview and T.A.T. 
data, the other for the sentence completion responses. 

A seven-point scale was constructed for Overall Adjust- 
ment and for each of seven personality characteristics. 
Each of 118 focused interview - T.A.T. sets were rated 
independently by two raters. 

An analysis of variance technique was applied in an 
effort to determine the degree of variation contributed by 
the three experimental variables, age, sex, and social 
class status. Intraclass correlations between raters and 
correlations between scales were computed. 

A subsample of 60 of the original 118 subjects, strati- 
fied for age and Overall Adjustment scores were selected 
for analysis of sentence completion data. Common themes 
were extracted for each sentence and the 60 responses to 
it. These themes became the scoring dimensions for a 
given sentence. The chi square statistic was applied to 
each item three times, once with the responses arranged 
according to age, once according to adjustment, and once 
according to sex. 

Contrary to prediction, no differences were found among 
age groups on any of the seven personality characteristics. 
A significant difference among age groups was noted in 
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Overall Adjustment; but no steady downward trend with 
increasing age was found. Instead, the people in their 50’s 
averaged significantly lower than the 40-45 group. The 
60-65 group averaged higher than the 50-55 group, though 
somewhat lower than the 40-45-year-old group. 

Very significant social class differences in all but two 
characteristics were found. The dominant pattern that 
existed was as follows: the upper middle class people, in 
general, were best adjusted and happiest. Lower middle 
and upper lower stood about average. A higher proportion 
of very poorly adjusted people were found in the lower 
lower class than in any other class groups, although some 
of the lower lower class subjects were rated quite high in. 
Overall Adjustment. 

Five of the 41 sentence completion items significantly 
differentiated among age groups, ten between adjustment 
groups, and three between sexes. 

Bearing in mind the fact that these data are concerned 
with age differences rather than age changes, the cautious 
conclusion reached is: in terms of the techniques used, 
social class status is much more closely related to adjust- 
ment than is age. A further implication would be that 
happy middle and old age are largely the product of emo- 
tionally healthy, well organized development during youth. 
Ameliorative measures can unquestionably be found for 
maladapted older people, but, under ordinary circum- 
stances of life, marked adjustment changes with increasing 
age do not seem to occur, at least for those ages and people 
studied in this research. 170 pages. $2.25. Mic 57-4299 


AN EXPERIMENTAL ANALYSIS OF BEHAVIORAL 
COMPONENTS OF A TYPICAL SPEED TEST 


(Publication No. 23,246) 


Randolph Cautley, Ph.D. 
University of Cincinnati, 1957 


The problem was to discover at least some of the vari- 
able factors underlying differences in performance on the 
Otis Digit Symbol Substitution Test, now often referred to 
as the Digit Symbol Test of Form I of the Wechsler-Belle- 
vue Intelligence Scales. The factors selected for investi- 
gation were categories of observable behavior correspond- 
ing to elapsed times, measurable in terms of such work 
rates as correct responses per minute and the reciprocals 
of these, which are time rates. They were: 

Component I. The activities which account for that part 
of the total elapsed time occupied in making the required 
pencil response marks. 

Component II. The activities which account for the 
residual time, arrived at by subtracting the time required 
for Component I from the total elapsed time for the test. 

Mutually exclusive alternative hypotheses stated all 
possible findings as combinations of (a) the degree to which 
each of the two components accounts for the scores of the 
basic (Otis) test, and (b) the degree of correlation between 
the two component scores. 

Work rate and time rate scores were obtained for each 
component and the basic test. For Component I, symbol 
copying tests provided rate scores. For Component I, 
each time rate score was the difference between the time 


rates for the basic and the copying test; the work rate 
score was the reciprocal of this difference. 

Four separate sets of data were obtained under differ- 
ent conditions from groups of 139 and of 52 university 
undergraduates, and from groups of 12 and 17 partly-dis- 
abled, dependent veterans averaging 37 years older and 
about 5 1/2 years less formal education than the students. 
Results were in terms of (a) the three product-moment 
coefficients of correlation between the three work rate 
scores and (b) proportions of typical (average) time rate 
scores for the basic test accounted for by each component. 
All results were simple and led directly to the following 
conclusions, which are specific to the populations sampled: 

For all groups of subjects, individual differences in 
scores and the most typical scores of the substitution test 
are accounted for to a very significant degree by each of 
the two components. For the students, the correlation be- 
tween the component scores is negligible, and Component 
Il has significantly higher correlation with the basic score 
than does Component I. For the veterans, the correlation 
between the component scores is significant but low enough 
to indicate a significant degree of independent variability, 
and the two components correlate about equally with the 
basic substitution score. 

Additional tests, variously related to the Otis Substitu- 
tion Test and similarly paired with tests measuring their 
motor component, provided (a) data justifying the methods 
used to obtain separate component scores, (b) a basis for 
applying these methods to other speed tests, and (c) a 
number of collateral findings. Analysis of each test in 
terms of statistics of errors revealed that scores of all 
the tests used must be interpreted primarily as speed 
scores, although some of the additional tests did not yield 
satisfactory speed scores. 

A reasonable inference from the results and conclusions 
is that, in the majority of instances, separate measurement 
of the two components could provide a great deal of infor- 
mation about a speed test at a very small cost in additional 
time for testing, scoring and computing the additional 
scores. 226 pages. $2.95. Mic 57-4300 


DEVELOPMENTAL MATURITY AS A DETERMINANT 
IN PRESTIGE OF ADOLESCENT GIRLS 


(Publication No. 23,195) 
Margaret Siler Faust, Ph.D. 
Stanford University, 1957 


Purpose. The purpose of this study was to relate level of 





physical maturity to adolescent evaluations of their peers. 


Subjects. The subjects of the investigation were 731 girls 








in sixth, seventh, eighth and ninth grades. 


Method. The test used in this investigation was a duplica- 
tion of the Guess Who test which Tryon employed, with the 
addition of one pair of items designed to measure prestige. 
Degree of physical maturity was assessed by means of 
menarcheal age scores. 


Results. Correlations between prestige and the other 


Guess Who traits showed marked consistency among the 
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grades. Popularity was the trait most highly correlated 
with prestige at each grade. At every grade prestige 
tended to be associated with girls who were likable, enthu- 
Siastic, happy, neat and attractive in appearance, and who 
also had poise, good ideas, and a sense of humor. 

Analysis of the changes from grade to grade in magni- 
tude of correlations with prestige indicated that throughout 
four grades the admirable traits shifted from those con- 
cerning appearance and quiet, friendly acceptance of adult 
standards toward those indicating a more active, outgoing 
enjoyment of social relations with peers. 

The traits which were most highly related to prestige 
in the present study were almost identical to those deemed 
“prestige-lending” by Tryon two decades ago. In the more 
direct comparison, by means of correlations with the trait 
“popular,” marked similarities between the two studies 
were discovered. The traits which did show a change over 
the past twenty years were discussed in terms of the differ- 
ing social conditions and pressures on adolescents today. 

When the Guess Who trait scores were analyzed in 
terms of developmental groups at each grade, the more 
mature girls were judged consistently as having older 
friends and as being more grown-up than were the less 
mature girls. 

Inspection of the mean trait scores for developmental 
groups revealed a pattern cf prestige-related traits which 
characterized a particular developmental group at each 
grade. Desirable traits were ascribed to these girls more 
frequently than would be expected on a chance basis. It 
was noted that, while prestige is likely to surround a sixth 
grade girl who is developmentally “in phase” with the 
majority of her classmates, in the three junior high school 
grades, prestige is more likely to be attributed to girls 
who are markedly ahead of the group developmentally. 


An interpretation of the findings was offered in terms 
of a) the importance of level of physical maturity relative 
to the maturity of others in the group, b) the interrelated- 
ness of physical maturity with other areas of development, 
and c) the relationship of prestige patterns to developmen- 
tal problems of adolescent girls. 

135 pages. $2.00. Mic 57-4301 


FUNCTIONS PERFORMED BY PERSONNEL OFFICERS 
IN AGENCIES OF THE STATE OF CALIFORNIA 


(Publication No. 23,173) 


Charles Placide Guichard, Ed.D. 
Stanford University, 1957 


Statement of the problem. This investigation describes: 
functions performed by State of California Personnel Offi- 
cers; personnel practices in State Departments; practices 
in Federal service and private concerns. Tentative hypoth- 
eses are drawn concerning use of Personnel Officer posi- 
tions based on results of this study. 

Procedure. Basic structure follows: 





a. Determination of Personnel Officers’ functions. 


b. Determination of functions comprising the per- 
sonnel program in State agencies, private indus- 
try, and Federal agencies. 





c. Based on a logical analysis of data in (a) and 
(b), tentative hypotheses are drawn concerning 
Personnel Officers’ duties. 


Data for item (a) are obtained by a questionnaire sub- 
mitted to State Personnel Officers. 

Data for item (b) are drawn from four sources; job 
specifications; California Government Code; Personnel 
Board rules; functions described in personnel literature. 

Private industry and Federal service comparative data 
are presented to indicate alternative ways to accomplish 
personnel aims. 

Results. Authority over control functions is more fully 
delegated to Presonnel Officers than over functions that 
aid them to advise and counsel department heads. The 
function of providing advice is hindered by one or more 
organizational levels between Personnel Officers and the 
department heads. 

Personnel Officers have little authority to modify indi- 
vidual employees’ salary. They may only recommend 
alternative steps in the salary range. 

Personnel Officers perform research in eleven of the 
twelve agencies. Few provisions are made to communi- 
cate results. 

In eleven of the twelve agencies, no provisions are 
made under the direction of Personnel Officers to dissem- 
inate personnel news or information. 

Policies in the areas of employee services and griev- 
ance procedures are not developed by Personnel Officers, 
nor do they administer employee grievance programs. 

Personnel Officers do not administer employee health 
programs. Agency injury rate is excessive compared to 
other California employers. 

Personnel Officers develop or administer training pro- 
grams in three of the twelve agencies; only one is dele- 
gated full responsibility in this area. 

Administration of personnel transactions and records 
is the function most completely delegated to Personnel 
Officers. 

Personnel Officers recruit in all agencies. Personnel 
Officers do not develop recruitment policies to give con- 
tinued direction to recruitment campaigns. 

Selection, hiring and placement is minutely regulated 
by statutes and rules over which Personnel Officers have 
little control. 

Final authority for position classification rests with 
the State Personnel Board, not Personnel Officers. 

None of the agency Personnel Officers have developed 
performance standards for supervisory or administrative 
positions. Performance standards do not exist for more 
than 10 per cent of employees in these agencies. 

Conclusion. Personnel functions practiced in these 
agencies are similar to those practiced in other private 
and public organizations. The manner and the complete- 
ness with which they are practiced and the degree of re- 
sponsibility delegated to the personnel position differ from 
other organizations. The pattern of personnel functions is 
fairly constant between agencies. 

The functions of compensation, personnel transactions, 
selection, hiring, and position classification are the core 
of personnel programs in these agencies. They are pro- 
vided for in minute detail by statutes, rules, and regula- 
tions. In these areas Personnel Officers follow established 
procedures that allow little room for discretion. 
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The agencies lack a centralized program under Person- 
nel Officers’ direction in the functions of employee rela- 
tions and grievances, health and safety, training, perform- 
ance standards, and employee evaluation. 


RECOMMENDATIONS 


Recommendations in the form of suggestions and hy- 
potheses are made regarding personnel functions. One 
general recommendation is reported in this abstract: that 
a study committee of prominent men from fields of educa- 
tion, labor, business, and government be assembled and 
charged with the responsibility of determining the basic 
aim of the State’s personnel program. 

225 pages. $2.95. Mic 57-4302 


THE DEVELOPMENT OF A MEASURE OF 
SUBJECTIVE SOCIAL CLASS 


(Publication No. 22,257) 


Robert William Heath, Ph.D. 
Purdue University, 1957 


Major Professor: H. H. Remmers 


An instrument was developed to provide questionnaire 
studies with a measure of social class based upon an oper- 
ational definition of subjective social status. The instru- 
ment has the following characteristics: (1) is relatively 
brief, (2) provides a continuum rather than a set of cate- 
gories of social strata, (3) preserves the rapport neces- 
sary for measurement, (4) has statistical reliability, (5) 
has demonstrated validity, and (6) has adequate norms for 
a reference group. The data gathered in two nation-wide 
- samples of high school youth by the Purdue Opinion Panel 
were used for the analyses. The scales items consist of 
twelve occupations. The alternative responses to each 
item are “more desirable than father’s”, “equally desira- 
ble as father’s”, and “less desirable than father’s”. 

The Method of Reciprocal Averages, Hoyt’s analysis of 
variance internal consistency estimate, factor analysis, 
and Guttman scaling were used to estimate the reliability 
of the instrument and to derive a set of weights for optimal 
scoring procedures. The instrument was found to be com- 
posed of two major factors, high prestige and low prestige. 
The items have a coefficient of reproducibility of .89. 

The relationship of scores on the device to each of ap- 
proximately 100 items was tested. These items were 
chosen to be indicative of attitudes and behavior which vary 
with social class membership. Since the relationships 
were consistently significant in the anticipated direction 
the “construct” validity of the instrument was supported. 
Norms based upon a nation-wide sample of high school 
students are provided. 120 pages. $2.00. Mic 57-4303 


SOCIAL DISTANCE IN VOTING BEHAVIOR 
RELATED TO N VARIABLES 


(Publication No. 22,265) 


Arthur David Kirsch, Ph.D. 
Purdue University, 1957 


Major Professor: H. H. Remmers 


In October of 1956 a nationally representative sample 
of 1989 high school students in grades 10, 11, and 12, were 
polled by the Purdue Opinion Panel. The responses of 
these students to the questions: which offices would you 
be willing to help elect, by your votes, a Negro, a Catholic, 
and a Jew were subjected to Guttman scale analyses. The 
three scales had the same format except for the referents. 
They were: | 

Would you vote for a ---- for any of the following of- 
fices? If so, mark which ones. 

President 

Vice President 

Governor 

Mayor 

Senator 

Congressman 

State Legislator 

City Government Office Holder. 
The above alternatives are in the order established by the 
scaling as the correct social distance ordering, with the 
office of the President being the most socially distant. 

The most social distance was exhibited towards Ne- 
groes, then Jews, and then Catholics. The three scales 
were found to have significant intercorrelations. 

The scales were investigated in relation to the various 
personal data variables of: region of the country; rural- 
urban residence; sex; school grade; mother’s education; 
socio-economic status; race; mixed or unmixed racial 
school attendance; and political party preference. All 
except the sex of the respondents had significant effects 
on the three scales. 

The scales were also investigated as to their relations 
to several questions concerning civil liberties. Attitudes 
towards the income groups the respondents thought most 
likely to become communists were related to their scale 
values towards Jews and Catholics, those thinking that 
wealthy persons were the most likely showing the most 
social distance towards Jews and the least towards Catho- 
lics. 

The scales were also investigated as to their relations 
to eleven items dealing with segregation. These items 
discriminated in the expected directions, with the pro- 
segregationalists evincing the most social distance. 

A short but reliable test of Knowledge of Democratic 
Principles was found to be inversely related to the social 














distance displayed towards all three referents. 
118 pages. $2.00. Mic 57-4304 
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AN ANALYSIS OF AUTHORITARIAN SUBMISSION AND 
HOSTILITY TOWARD AUTHORITY BY THE USE OF 
HUMOR AS A SEMI-PROJECTIVE TECHNIQUE 


(Publication No. 21,965) 


John James La Gaipa, Ph.D. 
The American University, 1957 


The general purpose of this study was to examine the 
relationship between authoritarianism and hostile attitudes 
toward authority. More specifically, an attempt was made 
to determine the effect of authoritarianism on the humor 
perceived in cartoons dealing with aggression toward au- 
thority under the condition of low and high ego involvement. 

The general hypothesis derived from the literature on 
humor was that repressed conflicts may be indicated if a 
subject shows inconsistent reactions under different condi- 
tions to humorous stimuli with themes of relevance to his 
basic needs. Authoritarians, according to the theory of 
Adorno et al., have repressed hostilities toward authority. 
Hence, the major prediction was made that authoritarians 
would rate cartoons dealing with aggression toward author- 
ity as less humorous under the condition of high ego in- 
volvement than under low ego involvement as compared to 
nonauthoritarians. 

Two measures of authoritarianism were administered 
to 160 college fraternity men. The first measure was a 
14 item scale of authoritarian submission. Most of the 
items for this scale were selected from the F Scale. The 
second measure was a 16 item scale of Tough-mindedness. 
All of these items were selected from Eysenck’s Tough- 
mindedness scale. 

The dependent variable consisted of cartoons dealing 
with aggression toward authority. These cartoons were 
included in a series of 64 cartoons taken from current 
magazines and books from a pool of 228. Between 20 and 
40 subjects rated each cartoon first for the degree of 
humor involved and then for the degree of aggression. 
Cartoons were retained that evoked high inter-rater agree- 
ment and with mean ratings distributed throughout the con- 
tinua. There were six kinds of cartoons equated for humor 
and aggression. The Spearman-Brown reliabilities ranged 
from .48 to .75. 

After these preliminaries, the 160 subjects were told 
they were to help construct a test of humor; this involved 
sorting two equated sets of 32 cartoons during two rating 
sessions. The cartoons were rated for humor by means 
of a forced distribution. The 80 control group subjects 
rated both sets under low ego involvement, that is, the 
same instructions were used about being judges in con- 
structing a test of humor. The 80 experimental group 
subjects received additional instructions after the first 
rating session and rated the second set of cartoons under 
high ego involvement. They were told they could get a 
score on their initial ratings. Fictitious scores were 
given on their sense of humor. The “ego involving” in- 
structions included the interpretation of their performance 
so that it would reflect on their intelligence, trustworthi- 
ness and mental stability. Then, the experimental group 
subjects rated the second set of cartoons. 

The results were, first of all, that the Tough-minded- 
ness scale did not have any predictive value in this study. 
Whether or not this indicates that Tough-mindedness is a 
measure of authoritarianism is uncertain. Secondly, under 
low ego involvement the high scorers on the authoritarian 





submission scale perceived less humor in cartoons show- 
ing aggression toward authority than did the low scorers. 
But under high ego involvement the high scorers perceived 
more humor in these cartoons than did the low scorers. 
Thirdly, the degree of change in the humor perceived in 
these cartoons as a result of increasing the degree of ego 
involvement was related to scores on the authoritarian 
submission scale. The r of -.36 was significant at the .01 
level. | 
It was concluded that the degree of humor perceived in 
cartoons showing aggression toward authority was related 
to scores on authoritarian submission and to ego involve- 
ment. However, the expectation, based on the theory that 
authoritarians have repressed hostilities, was not con- 
firmed; there was a reversal from the predicted direction 
of change. These results, however, cannot be interpreted 
in terms of the issue of whether or not authoritarians have 
repressed hostilities. Further validation of the above out- 
lined method is needed with a known group of subjects with 
repressed hostilities. 

The study of social attitudes and personality by means 
of analysis of reactions to humorous stimuli appears to 
warrant further research. 173 pages. $2.30. Mic 57-4305 


THE SELECTION OF PSYCHIATRIC AIDES: 
CRITERION DEVELOPMENT AND PREDICTION 


(Publication No. 23,281) 


Frederick B. Rowe, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor John W, Gustad 


A battery of tests, consisting of the Kuder Preference 
Record, the Minnesota Multiphasic Personality Inventory, 
The Wonderlic Personnel Test, The Custodial Mental Ill- 
ness Ideology Scale, The California F Scale, and certain 
biographical items, was administered to approximately 
350 male and female psychiatric aides or hospital attend- 
ants at The Veterans Administration Hospital, Perry Point, 
Maryland during the summer of 1954. 

A rating scale was developed as a measure of the on- 
the-job performance of these aides. Items in the scale 
were based on the descriptions of the behavior of two hun- 
dred different aides who had previously been nominated as 
“most efficient” or “least efficient” personnel on the wards 
by supervisory aides and nurses. This rating scale, which 
was used as the criterion, had a split-half reliability which 
averaged .93 as estimated by the Spearman-Brown formula. 

The test scores of approximately one half of the male 
aides were correlated with the criterion scores. With the 
most efficient battery of tests selected by the Wherry- 
Doolittle method a multiple correlation coefficient of .499 
was obtained between test scores and the combined ratings 
of three levels of supervisory nurses. This correlation 
was significant at the 1% level of confidence. When a mul- 
tiple correlation was computed between tests and ratings 
by staff nurses (those directly supervising the aide’s work) 
a correlation of .521 was obtained. 

No significant multiple correlation was found with the 
female aide sample. A multiple regression equation based 
on the regression weights of the tests selected in the first 
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male aide group was used to predict scores in the second 
half of the male aide population. These predicted scores 

were correlated with scores actually obtained and no sig- 
nificant correlation was found. , 

68 pages. $2.00. Mic 57-4306 


COUNSELING CONCEPTS IN SELECTED 
SOCIAL AGENCIES 


(Publication No. 23,219) 


Robert Byron Solomon, Ph.D. 
Stanford University, 1957 


Counseling as a service offered by social agencies is 
receiving increasing attention. A review of the literature 
of the last decade disclosed that while this interest was 
increasing, relatively little attention was directed toward 
the underlying conceptual bases of such counseling. 

The purpose of this study was to test a technique de- 
signed to ascertain the identificability of the conceptual 
bases of counseling as practiced by social workers, and to 
gather data for further empirical study of the relationship 
of theory and practice. 


Method 


The 25 subjects used in this study were practicing 
social workers with at least two years of graduate training 
in social work. The subjects represented the entire worker 
staffs of three agencies and a random sample from the 
staff of a fourth. Five one-minute tape recorded samples 
of client talk representing counseling problems commonly 
encountered were presented to each subject. Brief printed 
case data relative to each case were also presented. The 
subjects were requested to read the data of each case one 
at a time, listen to the client, and respond in terms of 
three questions: What initial hunches do you have? How 
would you respond‘to the client? Why? The subjects’ 
responses were tape recorded directly. Each subject was 
then requested to respond to a list of 25 statements derived 
from the Freudian, Rankian, Rogerian, Thornian and Neo- 
behavioral theories and to identify his own orientation. 

Supervisors of the subjects rated the workers on an 
operationally defined scale of effectiveness and labeled 
each subject’s orientation. Three psychologists then liis- 
tened to the subjects’ responses, labeled them and rated 
the subjects’ utilization of theory. 





Results 





Consonance between professed theoretical position and 
estimates of that position from external criteria was dis- 
closed. 

Substantial agreement was found between the subjects’ 
own perceptions of their orientations and estimates of 
those orientations obtained from the majority opinion of 
observers. No significant relationship was found to exist 
between the ratings of effectiveness and ratings for the 
utilization of theory. Usefulness of a list of theoretical 
statements as a means of identifying orientation as well 
as a measure of knowledge and consistent use of theory 





was demonstrated. Inconsistencies in knowledge of theory 
were revealed among the subjects. 


Conclusions 





The technique tested is believed useful in the search 
for knowledge as to the role and use of theory and their 
relationship to practice. The conceptual bases underlying 
counseling as performed by social workers are identifia- 
ble. Independently obtained estimates of these bases result 
in agreement as to their identity. Marked inconsistencies 
appearing in the knowledge of theory held by the subjects 
may be of significance to the training process. 

142 pages. $2.00. Mic 57-4307 


PSYCHOLOGY, CLINICAL 


GENERALIZATION OF EXPECTANCIES AS A 
FUNCTION OF NEED-RELATEDNESS 


(Publication No. 23,679) 


June Elizabeth Chance, Ph.D 
The Ohio State University, 1952 


The present investigation attempts to test three hypoth- 
eses concerning generalization of learned behaviors de- 
rived from Rotter’s’’*’* social learning theory. Social 
learning theory is an attempt to understand and predict 
behavior utilizing a framework which is unified, consistent 
in its point of view, and systematically derived. Social 
learning theory selects as its unit of investigation the in- 
teraction of the individual with his meaningful environment. 
Meaningful environment can be described usefully in terms 
of the potential satisfactions and frustrations which the 
environment evokes; therefore, the individual’s interac- 
tions (or behaving) may be described by means of making 
abstractions regarding common directions in behavior. 
Common directionality of behavior may be abstracted as 
“needs” when referring to the individual and as “goals” 
when referring to the environment. 

Some early “needs” or “goals” arise out of reinforce- 
ment of simple homeostatic movements; however, most 
later “needs” and “goals” are learned as a means of satis- 
fying earlier needs. The behaviors which the personality 
theorist is concerned with understanding and predicting 
are ordinarily those which have been learned. 

“Need” as it is used in this study does not refer to the 
restoration of any internal tissue balance. Need is a con- 
struct which is used to organize conveniently and to ab- 
stract a number of learned behaviors which have common 
directionality. Directionality is inferred from the effect 
of the reinforcing conditions on the behavior. Behaviors 
are said to have common directionality when they lead to 
the same reinforcements or goals. Directionality or func- 
tional relatedness of behavior may vary in extent depend- 
ing upon the similarity of reinforcements or goals to which 
the behaviors have led in the past. 

The first of the hypotheses tested by this study states 
that generalization will occur along a dimension of 
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need-relatedness, in a situation where factors of stimulus 
Similarity are constant. Stated in another way, the hypoth- 
esis says that generalization of expectancy changes will 
tend to occur as the behaviors involved have common direc- 
tionality, or have led to the same reinforcements in the 
past. 

The aspect oi behavior in which the study seeks to 
demonstrate generalized change is a measure which social 
learning theory calls expectancy. This construct is simi- 
lar to the current use of the term in other behavior theo- 
ries. For the purposes of this study it is defined specifi- 
cally as the probability which is internally held by the in- 
dividual that a particular external reinforcement will occur 
in a particular situation. 

The second hypothesis is related to the first and at- 
tempts to test the relationship of the size of the disparity 
between the original expectancy and the score received on 
the experimental task and the extent to which generalized 
changes occur in the expectancies for other tasks. The 
hypothesis states that as the size of the disparity between 
the event which occurs and the expectancy increases there 
will be an increased tendency for other expectancies to 
change on the basis of generalization. 

Out of the inadequacy of either simple reinforcement 
theories or expectancy theories to account for all of the 
changes in behavior which concern the behavior theorist, 
social learning theory has sought to integrate constructs 
of both kinds. Behavior is said to be a function of the ex- 
pectancy held by the individual that he will obtain a partic- 
ular reinforcement by means of a given behavior in combi- 
nation with the value which the individual places upon the 
reinforcement which is to be obtained. This formulation 
is translated into a formula: 





BEHAVIOR POTENTIAL =f (EXPECTANCY & REINFORCEMENT VALUE) 


The third hypothesis of the study, while not systemati- 
cally derived from a social learning theory, attempts to 
clarify the relationship of the extent of generalized expect- 
ancy changes to the relative need value of the task on which 
the score was given. This hypothesis states that as the 
reinforcement value (or need value) of the particular goals 
used in the experiment is higher for the individual, he will 
tend to generalize more from one expectancy increment to 
another. 

Some concept of generalization is central to any theory 
of behavior. Human organisms can respond adaptively to 
situations which they have never experienced in exactly 
the same way before. They respond on the basis of pre- 
vious similar experiences. Also it is commonly observed 
by theorists, clinicians, and others that behaviors, tenden- 
cies, habits, expectancies, or whatever particular con- 
structs they use to describe behaving possess some kind 
of organization and interrelationships. These empirical 
observations must be adequately handled by any theory 
which would account for behavior. 

Without something like the phenomenon generalization 
no theory of behavior would be possible. The basic purpose 
of a theoretical framework is to provide a basis for predic- 
tion. If we were able to make statements about sequences 
of behaviors and events which were limited to only highly 
specific instances in the individual’s history or to those 
events which have already occurred in exactly the same 
way, no practical theory of behavior could be worked out. 
At best we would be able to work out elaborate descrip- 
tions of specific behaviors after they had occurred. The 





relationships in behaviors which are subsumed under gen- 
eralization makes the very existence of behavior theories 
possible. 

Early work in the area of conditioning soon led to the 
conclusion that a conditioned response might be given to a 
stimulus to which the response had not been originally 
attached, but to which the conditioned stimulus was related 
in some way. Since that time, investigations in the area of 
generalization and the controversies regarding them have 
revolved around determining the bases of the relationships 
between conditioned stimuli and generalization stimuli. 

A history of the attempts to provide a theoretical basis 
for generalization phenomena leads from Pavlov’s cortical 
irradiation, which sought to relate generalization to a hy- 
pothetical physiological process, to Hull’s treatment of 
generalization in terms of just noticeable differences in 
degrees of stimulus similarity. While Hull’s position is 
appealingly simple at first glance, many instances of gen- 
eralization apparently do not fit neatly into an analysis in 
terms of dimensions of physical stimulus similarity. For 
this reason Hull and his group have described another 
basis upon which generalization can occur; that is, gener- 
alization by means of stimulus mediation. Mediated stim- 
ulus generalization is defined as generalization which 
occurs between stimuli which have elicited the same re- 
sponse in the past; it is ordinarily dependent upon conti- 
guity of stimulating conditions in time. 

Social learning theory attempts to take a more analytic 
approach to the problems of generalization. While recog- 
nizing the operation of stimulus similarity in generaliza- 
tion, social learning theory proposes that much generaliza- 
tion, especially in complex social behaviors, occurs on the 
basis of, or is mediated by common directionality or func- 
tional relationships in behavior. A change in the expect- 
ancy for one behavior will tend to generalize to the expect- 
ancies of other behaviors which have led to the same re- 
inforcement in the past. It is still mediated stimulus gen- 
eralization which is being described, but in this formula- 
tion mediation occurs on the basis of common goals or 
motivations for behavior. 

The design used is based on the level of aspiration 
paradigm. The rationale for the operations involved relies 
heavily on the work which has been done in the area of 
semantic generalization. The special purpose of this study 
was to produce a situation in which the stimulus similari- 
ties could be held constant while the condition of need- 
relatedness could be varied. In order to do this two pseu- 
do-projective techniques were used. Varying conditions of 
need-relatedness, or common directionality, were created 
by the structuring which the subjects received regarding 
what the tests were supposed to measure. 

All subjects met with the experimenter in small groups. 
They were told that they would take two personality tests 
which the experimenter was refining and validating. Both 
tests were described and subjects were asked to make 
estimates as accurately as they could of what they thought 
they might do on the tests. The first test consisted of a 
series of ten ink blots, with the instruction to pick for each 
blot out of a list of ten alternatives the two things which 
the blot most resembled. The second test consisted of a 
list of twenty-five words which the experimenter read 
aloud, with the instruction that each subject was to write 
on his answer sheet the first word he thought of after hear- 
ing each stimulus word. 

After both tests had been described and all subjects had 
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made their estimates of what score they thought they might 
make on both tests, the ink blot test was administered. 
Immediately afterward the test protocols were collected 
and scored by the experimenter. “Scoring” consisted of 
noting the score which the subject had estimated he would 
bet on that test and adding to it a constant number of points, 
determined by the experimental group to which the subject 
belonged. 

His “score” on the ink blot test was returned to each 
subject on a slip of paper. Description and instructions 
for the word association test were then reviewed and sub- 
jects were asked to re-estimate what score they thought 
they were most likely to get on that test. The second test 
was administered and the protocols were collected. 

Data was collected from twenty small groups of sub- 
jects. These groups were combined into four major groups, 
who, although they were subjected to the same experimental 
procedure, were given varying instructions about what the 
tests were supposed to measure. In two groups the tests 
were presented as need-related; that is, subjects were 
told that both tests measured the same personality attri- 
bute -- in one heterosexual adjustment and in the other 
leadership potential. In the other two groups subjects were 
told that the tests measured different attributes so that the 
tests were presented as non need related. 

Two disparities were used in order to test the second 
hypothesis of the study regarding the relationship of the 
size of the expectancy disparity and the subsequent incre- 
ment in expectancy. Half the subjects in each group were 
given scores seven points above their expectancy state- 
ments and half were given scores fourteen points above 
their expectancy statements. 

The third hypothesis regarding the relationship between 
need value of the reinforcement offered by doing well on a 
particular test and extent of generalization in expectancy 
changes was tested by tabulating the extent to which a sub- 
ject showed the generalization phenomenon against the 
ranking on a questionnaire he had given need satisfactions 
in the areas tested. The questionnaire had been adminis- 
tered in the psychology classrooms of all the potential 
subjects of this study. 

One hundred and sixty nine subjects volunteered from 
psychology classes. They were divided into experimental 
groups in the following way: 


Groups 


A Need-related -- told that both tests measured hetero- 
sexual adjustment 
1A -- received seven points N 20 
2A -- received fourteen points N 21 


B Need-related -- told that both tests measured lead- 
ership potential 
1B -- received seven points 
2B -- received fourteen points 


N 21 
N 24 


Non need-related -- told ink blot test measured 

leadership potential; word association, heterosexual 

adjustment | 
1C -- received seven points 
2C -- received fourteen points 


N 20 
N 22 


Non need-related -- told ink blot test measured 
heterosexual adjustment; word association, leader- 
ship potential 
1D -- received seven points 
2D -- received fourteen points 


N 20 
N 21 





The following major hypotheses, stated in null form, 
were tested: 

1. When the two tasks are perceived as need-related 
expectancy statements on one task, after reinforcement 
on the second task, will not differ from generalization 
which occurs when the two tasks are perceived as non 
need-related, beyond that which might be accounted for in 
terms of errors of random sampling. 

2. Generalization of expectancy statements will not 
differ in extent between groups who vary in the size of the 
expectancy disparities, beyond what might occur by chance. 

3. Generalization of éxpectancy statements will not 
differ in extent between groups who vary in the reinforce- 
ment (or need) value for the attribute which the tests were 
supposed to measure. 

The data made the rejection of the first two of the null 
hypotheses tenable and permitted the following conclusions. 
1. Generalization of expectancy changes occurred to 

an extent which was greater in the groups where the two 
tests were presented to subjects as leading to the same 
reinforcement as compared to the groups where the tests 
were presented as leading to different reinforcements. 
The value of t resulting from this comparison was 2.68, 
which is significant between the .01 and .001 levels of con- 
fidence. 

2. Within the groups where the tests were presented 
as need-related, the tendency to generalize the increment 
of expectancy was greater for subjects receiving fourteen 
points as compared to subjects receiving seven points. 
The value of t resulting from this comparison was 3.42, 
which is significant at less than the .001 level of confidence. 

3. It was not possible to reject the null hypothesis re- 
garding the effect of need value on the tendency to general- 
ize expectancy increments on the basis of need-related- 
ness. Some flaws in the method employed to test this hy- 
pothesis, particularly in the reliability with which the 
original determination of need value was made, were 
pointed out and suggestions for a more adequate test were 
made. , 

On the whole, the basic postulate of social learning 
theory concerning generalization of expectancies on the 
basis of common directionality in behavior was substanti- 
ated. It was likewise demonstrated that the size of the 
difference between the individual’s expectancy and the 
score which he actually received tends to influence the 
degree to which changes in expectancies are generalized. 
The concept of generalization can be handled predictively 
and with utility within the framework of social learning 
theory. 153 pages. $2.05. Mic 57-4308 
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Supervisor: Dr. Royal Embree, Jr. 


The construct validity of a newly constructed self-rating 
scale, the Personal Judgment Scale (PJS), was examined. 
The PJS, derived in part from Bills’ Index of Adjustment 
and Values, required an individual to rate himself, using 
a five-point scale, for self-concept, self-acceptance, and 
super-ego on fifty words descriptive of personality traits. 
Scores for the self-concept (SC), self-acceptance (SA), and 
super-ego (SE) were obtained by summing the rating scale 
values assigned each of the 50 trait-words. A.discrepancy 
score (d-score) was obtained by subtracting the SC score 
from the SE score. The d-score was considered to be an 
index of personal adjustment. 

The 50 trait-words of the PJS were categorized into 
five Dimensions of Self: Intellectual, Emotional, Social, 
Physical and Motivational. Each Dimension of Self was 
then represented by seven suitable trait-words. The rating 
scale values assigned each of the seven words were summed 
to obtain a score for one Dimension. Scores for the five 
Dimensions could be obtained under the SC, SA, and Se 
ratings of the PJS, and d-scores could also be calculated. 

The PJS was administered to approximately 3,000 
freshmen who entered The University of Texas in Septem- 
ber, 1955. The lowest corrected split-half reliability co- 
efficient found for the SC, SA, and SE ratings was .92. The 
lowest test-retest coefficient, obtained over four weeks, 
was .71. 

Six hypotheses were tested. The first four hypotheses 
dealt with differences among freshmen categorized in 
terms of their choice to seek or not to seek counseling, 
and in terms of their vocational choices. These four hy- 
potheses were designed to assess the construct validity of 
the PJS and were based on current self-theory. The re- 
maining two hypotheses were directed toward an explana- 
tion of the observed fact that some freshmen had high 
scores and some had low scores on all three self-ratings 
(SC, SA, SE). This phenomenon required explanation since 
a theoretical assumption was that self-acceptance is nega- 
tively correlated with the discrepancy between self-concept 
and super-ego. 

Analyses of variance were mainly employed to analyse 
the data. No support was found for four of the six hypothe- 
ses. The PJS did, however, succeed in discriminating 
among the SC and SE scores of eight groups of freshmen 
who were categorized according to their vocational choice, 
as predicted by Hypothesis 4. Hypothesis 1, the prediction 
that counseled freshmen would have less self-acceptance 
and larger d-scores than non-counseled freshmen, was 
partially supported. Counseled female freshmen were 
found to have larger d-scores than non-counseled females 
and non-counseled males. There was also strong trend 
evidence under Hypothesis 1 that non-counseled freshmen 
had more self-acceptance than counseled freshmen. Evi- 
dence derived from comparing counseled and non-counseled 
freshmen by use of a three-way chi-square furnished fur- 
ther support for the construct validity of the PJS. Based 
on the above results the PJS was considered to have a 
certain degree of construct validity. 


Secondary findings revealed that the five Dimensions 
of Self were significant sources of variation in all the 
analyses of variance that were employed. A comparison 
of the d-score relationship to the self-acceptance score 
over the five Dimensions of Self suggested that the rela- 
tionship of d-score to self-acceptance may operate in 
accord with current self-theory in some Dimensions of 
Self but not in others. Other relationships among the var- 
ious facets of the self-structure, as measured by the PJS, 
were found which offered promising areas for further in- 
vestigation. The analysis of the data also brought forth 
some considerations which would lead to revision and im- 
provement of the PJS as an instrument designed to meas- 
ure self-structure. 233 pages. $3.05. Mic 57-4309 


DESIGN AND ATTEMPTED VALIDATION OF A 
DISGUISED, MULTIPLE-CHOICE “PESSIMISM” SCALE 


(Publication No. 23,202) 
Herbert Kay, Ph.D 
Stanford University, 1957 


The Problem 





Conventional personality tests are not well suited to 
the requirements of field surveys. “Structured” tests 
make respondents defensive. Open-end projective tech- 
niques are too expensive and raise numerous questions of 
validity. 

The purpose of this research was to try to combine the 
two techniques in the measurement of “pessimism”---the 
attitude which often characterizes “anxious” persons. 
Research on this attitude may lead to a better understand- 
ing and control of the effects of mass communications such 
as propaganda, advertising, and news reports. 


Methodology 





Pessimism was defined operationally as the tendency to 
apperceive misfortune. The experimental test consisted of 
12 dramatic pictures selected from various source mate- 
rials. The pictures were made to represent different kinds 
of real-life situations. Each picture was fitted with a title 
and with four alternative statements adjudged to be diag- 
nostic of different degrees of pessimism. The disguisal of 
the test was accomplished by means of the introduction 
rather than by the actual contents. 

This test was administered with two other scales: the 
Taylor Scale of Manifest Anxiety (in lieu of a more suitable 
alternative), and the K (“defensiveness”) scale of the 
MMPI. 

Four populations were tested: (1) Adult Education 
students of the San Francisco Public Schools; (2) Stanford 
University students; (3) new admissions to two San Fran- 
cisco psychiatric outpatient clinics; (4) residents of an 
area heavily damaged by an earthquake which shook the 
Bay Area on March 22, 1957. 


The Findings 








The pessimism scale took from 4 to 10 minutes to an- 
swer, was well disguised, was easily self-administered, 
and was scored very quickly. 

The split-half reliability was .64 

When a disguised introduction was used with “normal” 
subjects, the test correlated virtually zero with both the 
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Taylor and K scales. When normal respondents were told 
the true purpose of the test, its correlation with the Taylor 
became .55, and with the K scale -.54---both highly signif- 
icant. 

Because the psychiatric patients would surmise that it 
had to be some kind of psychological test, they were given 
a different, and apparently not quite as well disguised, 
introduction to the test. Here the correlations with the 
Taylor and the K scales were, respectively, .52 and -.28, 
both statistically significant. 

The mean pessimism score of the patients was signifi- 
cantly lower than the mean for the normal group receiving 
a completely disguised introduction, and significantly 
higher than for the normal group receiving a completely 
undisguised introduction. The interpretation of these data 
was that the mean of the patients was roughly equivalent 
to that of the normals. 


Conclusions 

Interpretation of the findings is greatly complicated by 
the difficulty of formulating clear-cut definitions of anxiety 
and pessimism. However, the following conclusions seem 
to be warranted: 

(1) The scale satisfies the mechanical requirements of 
field-survey research. 

(2) The disguised scale provides a sub-surface meas- 
urement relatively unaffected by the K (“suppression- 
repression”) factor. 

(3) Reliability is high enough for large-scale research, 
though questionable for individual testing. 

(4) There is an underlying but limited relationship be- 
tween the pessimism scale and the Taylor scale, as re- 
vealed by the correlations. Failure of the pessimism 
mean for patients to exceed the means for all normal 
groups accords with prior findings; the explanatory hy- 
pothesis is that picture devices may measure extensity 
(how generalized the attitude is) more than intensity, 
whereas symptom check-lists may measure intensity more 
than extensity. 135 pages. $2.00. Mic 57-4310 





AN EVALUATION OF COMPARATIVE CHANGES IN 
PERSONALITY IN ADOLESCENT DELINQUENT BOYS 
AND GIRLS IN A RESIDENTIAL 
TREATMENT SETTING 


(Publication No. 22,744) 


Ruth Ochroch, Ph.D. 
New York University, 1957 


A study was done to evaluate the amount and direction 
of change in behavior in a group of disturbed adolescent 
delinquent boys and girls in a residential treatment setting 
and to determine whether there was a difference in the 
amount or direction of change between the boys and girls. 

There is grave concern over the crisis proportions of 
juvenile delinquency in our nation. Out-patient therapy 
and reform schools have known shortcomings in the reha- 
bilitation of juvenile delinquent boys. Greater pessimism 
exists about the treatment results with adolescent delin- 
quent girls. Does residential treatment, a relatively new, 
expanding and still unevaluated approach, offer an effective 
method of treatment with juvenile delinquents ? 

An evaluation of delinquent behavior as psychologically 





disturbed behavior and the residential treatment method 
were first introduced in 1925. Psychologically and socio- 
logically oriented theories are offered to explain the dy- 


namics and causes of delinquency. Residential treatment 


is recommended for the disturbed delinquent adolescent 
who has poor impulse control and/or who is in an environ- 
ment which prevents adequate community adjustment. This 
is a form of treatment which integrates the child’s experi- 
ence in living in a therapeutically manipulated environment 
with individual psychotherapy. 

Six scales were developed to evaluate the child’s behav- 
ior in the cottage, in the school, in the institution, in the 
therapy interview, for the intensity of overt symptoms and 
for certain ego strengths as revealed by extensive figure 
drawing tests. Twenty disturbed delinquent adolescent 
boys and twenty similar girls, ages fourteen to sixteen, 
were rated on the scales at the beginning of their stay and 
after an average of eighteen months in residence at the 
Hawthorne Cedar Knolls School. The boys and girls were 
matched for age at admission, family socio-economic sta- 
tus, symptoms prior to admission, reading grade at admis- 
sion, intelligence levels prior to admission, psychiatric 
diagnosis at admission and length of stay at the cut off 
point. For each child, the case and school records were 
read and the cottage parents, caseworkers and school 
counselor were interviewed and asked to help rate the 
appropriate scales. The Investigator’s ratings were 
checked by two judges and found to be reliable. 

An analysis of variance of the data yielded significant 
differences, at the one percent level of confidence, for the 
Time and Scales variables and for the interaction between 
the Time and Scales variables and between the Scales and 
Sex variables. A series of t, p and F tests were used to 
analyze further the variables which differed significantly. 
Significant changes between the first and second ratings 
were found for the boys and the girls. The girls showed 
neither a greater degree of disturbance in the initial period 
nor less gain in the second period than did the boys. Only 
minor differences were found in the intra-group patterns 
for the boys and girls for both periods. 

Positive significant changes occurred in the behavior 
of disturbed delinquent adolescent boys and girls in resi- 
dential treatment. The changes appeared to be global and 
the sex differences did not appear to be basic as both the 
boys and girls made equally significant degrees of change. 
Residential treatment is seen as effective in treating dis- 
turbed delinquent adolescents. 

Standardization of the scales, which are in a crude 
form, is suggested in order to develop an evaluative in- 
strument for determining the effectiveness of residential 
treatment. The development and expansion of residential 
treatment facilities to help the emotionally disturbed de- 
linquent adolescent is recommended as one of many means 
of combatting the problem of juvenile delinquency. 

182 pages. $2.40. Mic 57-4311. 
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THE USE OF STRUCTURAL CHARACTERISTICS IN 
THE CLUSTERING OF VERBAL ASSOCIATES 


(Publication No. 23,115) 


Bernard Pellet, Ph.D. 
The University of Connecticut, 1957 


Word lists were prepared which permitted organization 
of recall by categories of meaning and/or categories of 
word-structure. Structural categories were defined as 
sets of words containing two or more letters in sequence 
in common, while categories of meaning were defined as 
sets of words belonging to separate and distinct conceptual 
groups. Each randomized word list was presented with 
instructions to recall as many words as possible in the 
order in which they came to mind. Words from the same 
category listed successively during recall are said to be 
clustered. The special problem considered here concerned 
the clustering of such verbal associates by means of their 
structural characteristics. In a series of exploratory 
studies, word lists with various combinations of structure 
and meaning categories were presented to several groups 
of college-level and Junior High School subjects. A num- 
ber of cognitive and temperamental measures were also 
administered to the college-level groups. The incidence 
of clustering by structure significantly exceeded chance 
expectancy when the built-in structural units were of suffi- 
cient size. In such lists clustering by meaning was apt to 
be at or below chance expectancy. In lists eliciting less 
than chance clustering by structure, clustering by meaning 
occurred significantly above chance. The replicability of 
clustering by structure as a group phenomenon was clearly 
demonstrated but there was little evidence of reliability 
for individual scores. There was no evidence to indicate 
that amount of clustering by structure or by meaning is 
related to sex or to intelligence. However, Junior High 
School students may tend to cluster less by meaning than 
College students. 

Most of the results for clustering and the various cog- 
nitive and temperamental variables were inconclusive, 
replications giving insignificant or contradictory results. 
However, in two independent samples, Wechsler- Bellevue 
Picture Completion tended to correlate positively with 
clustering by structure; Wechsler-Bellevue Picture Ar- 
rangement and the California Test of Mental Matyrity, 
Similarities Sub-test, tended to correlate positively with 
clustering by meaning. It was suggested that clustering 
by structure involves organization based on directly per- 
ceived configural similarities while clustering by meaning 
consists of organization based on conceptual classification, 
or inferred meaning. 

The results were related to Gestalt and Hebbian points 
of view. Limitations of the present investigation, espe- 
cially with respect to reliability of the variables, were 
discussed in terms of recommendations for further study 
of clustering by structure. 79 pages. $2.00. Mic 57-4312 








THE EFFECT OF INCREASING DIFFICULTY UPON 
THE JUDGMENTS OF PERSONS WITH HIGH 
AND LOW CAPACITY FOR DELAY 


(Publication No. 23,630) 


Norman Ludwig Rasch, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. William Shaw 


The problem of the meaning of judgment is approached 
mainly from two different points of view. Classical judg- 
ment research seeks to find the necessary and sufficient 
causes for judgment in the objective properties of the ma- 
terial to be judged. Clinical writers on the other hand, 
such as Freud and Rapaport, explain judgment primarily 
in terms of personality structure and the subjective re- 
sponse of the individual to the judgment material and situ- 
ation. This experiment sought to bring these two ap- 
proaches together by extending the delay hypothesis im- 
plied in the work of Singer, Meltzoff, and Levine to a prob- 
lem requiring goal directed judgment. The delay hypothe- 
sis states that thinking, and more particularly, judgment, 
is an adjustive ego function whereby the discharge and 
gratification of personal needs is consciously and uncon- 
sciously delayed, inhibited, or sanctioned in accordance 
with the individual’s perception of the external demands, 
conditions, or limitations accompanying such gratification. 
The inevitable tensions which arise are mediated by an 
internal delay mechanism which is reflected behaviorally 
in the individual’s capacity to delay and inhibit response 
in a tension producing situation when this is the most ap- 
propriate thing to do. Singer has demonstrated that the 
best indicator of this delay capacity is the number of M 
(perception of human Movement) responses on the Ror- 
schach test. | 

The experimental hypothesis states that assuming that 
tension increases during certain conditions of delay and 
with increasing task difficulty, as such difficulty increases 
individuals who have a low capacity to delay should tend to 
have shorter response times, lower accuracy, and greater 
variability than those subjects who have a high capacity to 
delay. To obtain subjects with a high and low delay capac- 
ity, 183 undergraduate psychology students were given the 
Barron M Threshold test. The M threshold score has been 
found to be highly inversely correlated with the number of 
M responses produced on the Rorschach Test. The low 
and High delay groups of twenty subjects each were the 
upper and lower 11th percentiles of the distribution. Under 
both instructions and experimentally induced pressure to 
respond with both speed and accuracy, subjects judged the 
number of black dots on a white background presented in 
a Dodge Tachistoscope in which the subject could control 
the length of the exposure. The two conditions of easy and 
difficult, used to experimentally vary the degree of induced 
tension, consisted of seven cards each. In the easy condi- 
tion cards had 7 to 13 dots and in the difficult condition 
they had 18 to 30 dots. The cards were presented ina 
fixed random order to each subject for a total of 21 judg- 
ments under each condition. Response times, accuracy 
scores, and measures of intrasubject variability were 
obtained for each subject. The results, completely con- 
firming the prediction, show that persons with a low delay 
capacity have relatively shorter response times, are less 
accurate, and show more intrasubject variability in their 
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judgments as difficulty increases than subjects with a high 
delay capacity. Accepting the assumptions that the delay 
capacity as measured by the Barron M Threshold Test, 
refers to a characteristic ability to inhibit tension dis- 
charge, and that increasing difficulty leads to increasing 
tension, the results show that poor delayers do not remain 
in a tension producing situation but instead, give rapid and 
less accurate judgments to escape. The High delay group, 
apparently seems to be less aware of or influenced by such 
tensions and its judgments are more accurate and respon- 
sive to changes in the objective stimulus. 

49 pages. $2.00. Mic 57-4313 


PSYCHOLOGY, EXPERIMENTAL 


AN INVESTIGATION OF THE EFFECTS OF STEREO- 
IMAGE DECENTRATION AND BINOCULAR PARALLAX 
ON JUDGMENTS OF APPARENT SIZE 


(Publication No. 23,663) 


Oscar Stewart Adams, Ph.D. 
The Ohio State University, 1952 


Introduction. One of the niost significant aspects of 
human behavior is the understanding of the complex proc- 
esses involved in the perception of size and distance. The 
importance of the problem is recognized when one consid- 
ers that man successfully exists in a visual world where 
objects do not maintain the same size, shape, and distance 
with respect to the data given to the receptor mechanisms. 
On the other hand, he responds to these objects as they 
exist in the real world. That is, although the visual angle 
subtended by an object decreases as a function of its dis- 
tance, man continues to see the object as invariant in size. 
The term size constancy has been introduced to denote this 
tendency on the part of the object to maintain a psychologi- 
cal or perceptually constant size. When an observer is 
asked to equate for size two similarly shaped objects at 
different distances one finds that the resulting match does 
not conform to the law of visual angle, but rather usually 
assumes a size which is a compromise between the size of 
the visual angle of the standard stimulus and the real size 
of the standard stimulus. 

In order to maintain a constant visual angle with dis- 
tance variant, most investigators” 2 have increased the 
size of the standard target. It is possible, however, to 
achieve the same condition by presenting the standard 
targets stereoscopically. In this case the size of the ret- 
inal image is determined by the size of the projected pho- 
tographic image, and the distance at which the two images 
are fused is determined by the amount of horizontal dis- 
tance (decentration) between the two images. This dis- 
tance can be computed by the following formulas: 


(1) d = (pd)(Dos) 
pd + dd 


(2) d = (pd)(Dos) 
pd — dd 


where pd is the interocular distance, Dos is the distance 
of the observer from the viewing screen, and dd is the 

















horizontal distance between the right- and left-eye images. 
Formula (1) gives the fusion distance when the images are 
crossed, i.e., when the right-eye image is to the left of the 
left-eye image. Formula (2) gives the fusion distance 
when the images are in normal orientation or uncrossed, 
i.e., the right-eye image is to the right of the left-eye 
image. The size of the fused image can be computed from 
the inverse square law, where d is equal to Dos, and the 
visual angle is that of the photographic image at distance 
Dos. 

Problem. The present study was undertaken to investi- 
gate the effects of steree-image decentration and binocular 
parallax on judgments of apparent size. While the size 
changes have been observed and reported several times in 
literature on the subject” * there have been no systematic 
investigations to quantify the changes. 

Two experiments were designed. Experiment I was 
designed to discover the changes that occur when the 
amount of crossed and uncrossed image decentration was 
varied systematically from 60 mm. crossed imagery to 
60 mm. uncrossed imagery. Experiment II was designed 
to discover the effects of a change in the stereo-base of 
the taking lens of the camera, and the interaction between 
changes in stereo-image decentration and stereo-base. 
This is analogous to what occurs in the telestereoscope 
when the viewing tubes are separated by a distance greater 
than the interpupillary distance. 

Apparatus. The standard stimulus slides consisted of 
Ektachrome photographic transparencies of a 30 cm. 
square white target placed at distances of 6, 12, 24, and 
48 meters in front of the camera. These were projected 
onto a 6 foot square silver screen by means of a twin pro- 
jector which consisted of two lamp housings, two condenser 
systems, and two projecting lens having a focal length of 
6.5 inches. Built into and in front of each condenser sys- 
tem of the twin projector were two pieces of polarized 
glass differing by 30° of angular rotation. The subjects 
were polaroid viewers, the right- and left-eye pieces being 
parallel to the right and left beams from the projector. By 
turning a rack and pinion, the distance between the two 
lenses could be increased or decreased in such a manner 
as to cause the projected images to move horizontally and 
in opposite directions on the projection screen. When pro- 
jected onto the screen in Experiment I from a distance of 
18 feet or 5.486 meters the target photographed at dis- 
tances of 6, 12, 24, and 48 meters produced a focused 
image measuring 126, 63, 31.5, and 15.75 mm. square. In 
Experiment II the projector was placed 5.680 meters in 
front of the screen so that the image size of the target 
measured 128, 64, 32, and 16 mm. square respectively for 
the 6, 12, 24, and 48 meter distances. 

The variable stimulus consisted of a plain white square 
which was projected onto a 3 feet square silver screen by 
means of a Clason projector. The variable and standard 
targets were matched for apparent brightness by placing 
Wratten filters in front of the projectors. 

In Experiment I all of the photographs were taken with 
a normal (64 mm.) stereo-base. In Experiment I, in addi- 
tion to the normal base, photographs were made at 1/2 
(32 mm.), 2 (128 mm.), and 4 (256 mm.) times the normal 
base. 

Procedure. Four observers participated in both exper- 
iments, and were instructed to make judgments of apparent 











angular size. Rather than estimating the real size of the 





object or the projected image, they were asked to construct 
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the variable square in such a manner that it would subtend 
the same visual angle as did the various targets in the 
stereoscopic scene. 

In Experiment I each observer made 8 judgments (4 
increasing and 4 decreasing in size) on each of 13 stereo- 
image decentrations (from 60 mm. crossed to 60 mm. un- 
crossed imagery in 10 mm. intervals) for each of the 4 
targets. The targets were presented in the order of 6, 12, 
24, and 48 meters for each observer, but the order of de- 
centering was varied randomly between sessions. In addi- 
tion to the matches made of the targets in the stereoscopic 
scene, a plain white square of the same size (126 mm.) as 
the 6 meter target was projected onto the screen and each 
subject was asked to match its apparent angular size in 
the same manner in which he had matched the target in the 
stereo-scene. The only difference in procedure at this 
point was that instead of 13 experimental sessions, the 
observer served in only two, being presented with each of 
the 13 decentrations in each session. Four judgments were 
made under each decentration: two increasing and two de- 
creasing in size. 

The procedure in Experiment II was essentially the 
same as that in Experiment I with the exception that only 
6 judgments (3 increasing and 3 decreasing) were made on 
each decentration setting, and the number of decentrations 
was reduced from 13 to 5, the latter ones being 60 mm. 
and 30 mm. crossed, zero, and 30 mm. and 60 mm. un- 
crossed decentration. In addition to target size and de- 
centration, a third variable was added to this experiment. 
This was the four targets at the four stereo-bases. In 
order to represent the four targets at the four bases, it 
was necessary to have 16 stereo-slides. Two judgments 
(1 increasing and 1 decreasing) on each slide constituted 
an experimental session. The 16 slides were arranged 
randomly for size and stereo-base in the projector slide 
carrier, and the amount of image decentration was varied 
randomly within and between each session. 

Results and Conclusions. Table I summarizes the re- 
sults that were obtained in Experiment Il. Several of the 
points on the 48 meter target are estimated since it was 
impossible to decrease the variable square to a size that 
would satisfy some of the observers. The apparent size 
matches for Experiment I, although differing in magnitude 
from those in Experiment I, show the same trends for the 
normal stereo-base. An analysis of variance of the data 
in both experiments showed that the differences between 
decentrations were significant beyond the .01% level when 
the data had been transformed to log size to meet the as- 
sumption of homogeneity of variance. Likewise, the dif- 
ferences between stereo-bases in Experiment II were sig- 
nificant beyond the .01 per cent level. The only significant 
interaction term was between stereo-bases and decentra- 
tions in Experiment II. This was significant at the .05% 
level. 

The data are evidence that the apparent size matches 
do not conform to the law of visual angle. If they had, then 
all of the judgments would have been of equal apparent size 
for any given target. All of the deviations are in the direc- 
tion that would be predicted from the law of size constancy. 

The results are interpreted as being evidence of binoc- 
ular factors and especially convergence as determinants of 
size constancy effects. Operationally, the effect of decen- 
tration and stereo-base was that of changing the lines of 
sight which the eyes assume in order to attain third degree 
fusion. 





Decentration 


60 C 

30 C 
0 

30 UC 


TABLE I 


AT THE FOUR STEREO-BASES 
(EXPERIMENT I) 


Targets 
24 M 











MEAN JUDGMENTS OF APPARENT SIZE* FOR ALL TARGETS 


17.28** 
17.66** 
20.46** 
22. 58*** 
23.89*** 


16.62** 
18.08** 
19.00*** 
20.69*** 
22.47 *** 


16.96** 
17.04** 
19.58** 
20.00*** 





60 UC 21.22*** 





60 C 113.23 
30 C 117.40 

0 125.62 
30 UC 130.66 
60 UC 134.42 


16.04** 
17.58** 
18.58** 
19.00*** 
20.33*** 


* In millimeters 
** Estimate from 2 0’s. 
*** Estimate from 3 0’s. 
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AN ANALYSIS OF DECREMENT IN A PROLONGED 
BRIGHTNESS DISCRIMINATION TASK 
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Adviser: Professor Lawrence Karlin 


This study was designed to test the hypothesis that in 
the course of a prolonged, continuous discrimination task, 
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there is an increase in threshold for the discrimination 
required by the task. 

Mackworth has demonstrated a decrease in frequency 
of overt response with time in a situation where subjects 
were required to respond to irregularly and infrequently 
presented double-length movements of a pointer in front 
of a blank clock face. These double-length movements had 
to be discriminated from single-length movements which 
occurred regularly once every second except when a dou- 
ble-length movement occurred. The decrease in response 
frequency was interpreted as evidence of experimental 
extinction of the overt response. 

These findings can also be taken as evidence of an in- 
creased threshold for the required discrimination. If it 
could be shown that the failure to make an overt response 
is due to a failure to perceive a difference, this finding 
would argue against the extinction hypothesis, since it is 
assumed in experimental extinction paradigms that the 
stimulus to be responded to is perceived as such. If re- 
duced frequency of overt response with time is due to in- 
creasing failures to perceive a difference and not to ex- 
tinction of the overt response, then it should be possible to 
maintain the frequency of overt response by making the 
discrimination easier as time goes on. 

These studies were designed to study the course of the 
threshold change in a prolonged continuous task requiring 
successive brightness discriminations. In the first exper- 
iment 20 subjects were tested individually for 1 1/2 hours 
on each of two days. The subject viewed a test area which 
flashed regularly once every second to a standard bright- 
ness level (3.1 ft. 1.) for two-thirds of a second. Test 
stimuli brighter than standard could be substituted for the 
standard by the experimenter. Test stimuli ranged from 
3.2 ft. 1. to 4.0 ft. 1. in a series of nine equal brightness 
steps. The subject was instructed to respond by pressing 
a key when he saw a brighter flash. The test stimuli were 
used to measure the threshold by the method of limits. 
During a trial test stimuli were presented at five second 
intervals in an ascending series until an overt response 
was evoked. Six trials were presented irregularly every 
15 minutes. 

A second experiment was carried out to compare the 
course of threshold change with time in two situations 
differing in the direction of brightness change with respect 
to the standard. In one condition the variable stimulus was 
brighter than standard; in the second condition the varia- 
ble stimulus was dimmer than standard. 

It was found that in the course of the test session the 
difference between the standard and the variable had to be 
increased in order to maintain the response level to stim- 
ulus differences. The increase in threshold was generally 
most marked during the first half-hour. These results 
were found to hold for the first experiment and for both 
conditions of the second experiment. In the first experi- 
ment thresholds were generally lower on the second day 
of the experiment. 

The results are interpreted in terms of the effects of 
a monotonous situation. In a monotonous situation there 
is a tendency to drowsiness and sleep. With human sub- 
jects, set to continue working at the task, the tendency to 
sleep is fought by an attempt on the part of the subject to 
change the situation in order to reduce the monotony. This 


may be done by day-dreaming or other means which reduce 


the attentiveness to the discrimination task and thus result 
in impairment of performance in the task. 
103 pages. $2.00. Mic 57-4315 





PRACTICE DISTRIBUTION: 
A DIMENSION OF TRANSFER 


(Publication No. 23,667) 


Duane Frederick Blackwood, Ph.D. 
The Ohio State University, 1952 


Generalizing from the two factor theory advanced by 
Melton’, it was proposed that the amount of transfer ob- 
taining in a standard negative transfer situation would be 
a function of the operation of two processes. These were 
the learning of the new responses required in the second 
situation, and the unlearning of tendencies to make intru- 
sion responses. It was shown that both of these variables 
could be manipulated through controlling the conditions of 
practice, and specific predictions were made concerning 
performance on the second task with practice distribution 
on both tasks systematically varied. 

In order to test the hypotheses advanced, an analysis 
of variance design was constructed. This consisted of 
three dimensions: order in which the tasks were per- 
formed, massing versus spacing on the first task, and 
massing, spacing or a combination of massed followed by 
spaced practice on the second task. This resulted in a 
cuboid having twelve cells. 

The apparatus employed in the study was a paced dis- 
criminator. This presented four colored lights to subjects, 
who were required to learn which of four switches to press 


in response to each light. Following this the apparatus 


was reset in such a way as to make a different switch cor- 
rect for each light, and the subjects were required to learn 
new responses to the same stimuli. A continuous kymo- 
graphic record of all responses was kept. 

One hundred twenty elementary psychology students 
were used as subjects, ten subjects being randomly as- 
signed to each of the twelve cells. 

The analysis of variance performed upon the learning 
of the second task revealed that the learning factor was of 
primary importance. It was found that performance was 
significantly better where the conditions of practice on the 
two tasks were homogeneous rather than heterogeneous. 
This result had been predicted on the basis of Osgood’s” 
analysis of transfer, and the finding was taken as evidence 
in support of the Osgood formulation. Two other theoreti- 
cal formulations, Snoddy’s hypothesis* and the hypothesis 
of stimulus-induced maturation*, were examined in the 
light of the data and rejected. 

Although it did not contribute significantly to variance 
in performance of the second task, the unlearning factor 
was also shown to operate in the situation. It was possible 
to plot extinction curves for intrusion responses during 
the learning of the second task, and to show that these 
differed in kind from other errors. 

Although extinction curves were derived for intrusion 
responses, it was concluded that the unlearning process 
is not analogous to the extinction of conditioned responses 
in this situation since the present design showed no differ- 
ence in rate of extinction under massed and spaced prac- 
tice, and failed to confirm the findings of Reynolds” with 
respect to the extinction of conditioned responses acquired 
and extinguished under massed versus spaced practice. 
Possible reasons for the failure of this study to support 
the conditioning analogy were discussed. 
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EFFECTS OF WORD FREQUENCY, WORD LENGTH, 
AND GRAMMATICAL PROBABILITY ON PERCEPTION 
AND IMMEDIATE RECALL OF WORDS 


(Publication No. 23,191) 


Wayne Allen Danielson, Ph.D. 
Stanford University, 1957 


This study deals with variables in human language 
messages which affect perception of and immediate mem- 
ory for written words. The dependent variables are per- 
ceptual recognition thresholds for blurred chains of writ- 
ten words and immediate memory for sequentially pre- 
sented chains of written words. The independent variables 
(operationally defined) are word frequency, word length, 
and degree of grammatical organization. 

The questions asked are essentially these: Will sub- 
jects be able to recognize common words faster than rare 
words, short faster then long? Will subjects be able to 
recall more common than rare words, more short than 
long? What will be the effect of increasing the grammati- 
cal probability of word sequences on perception and recall 
of words in those sequences? 

The theoretical interpretation stems primarily from 
learning theory and to a lesser extent from information 
theory. It uses word frequency as an estimate of response 
probability, word length as an estimate of the “noise con- 
tent” or “noise susceptibility” of a word, and grammatical 
probability (as estimated from a test of various combina- 
tions of noun, verb, adjective, adverb) as an estimate of 
redundancy in a chain of words. 

The experimental design was a four-way, mixed model, 
complex analysis of variance. The perceptual task was to 
identify groups of four words which had been typed through 
several layers of carbon paper. Recognition threshold 
was taken as the average page number on which correct 
identification of the four words took place. For example, 
if the word “cowboy” was identified correctly on carbon 
copy no. 12, it received a score of 12; if the word “carves” 
was identified correctly on carbon copy no. 6, it received 
a score of 6, etc. The memory task was to recall as many 
words as possible from lists of 24 words (there were 6 
groups of noun-verb-adjective-adverb in each list). 

In the perception experiment, subjects perceived 





common words sooner than rare words and words ingram- 
matically probable sequences sooner than words in gram- 
matically improbable sequences, as predicted. However, 
they perceived long words sooner than short words, in 
opposition to the hypothesis. 

In the word memory experiment, all main effects were 
significant in the predicted direction: subjects recalled 
more common than rare words, more short than long 
words, and more words from grammatically probable lists 
than from grammatically improbable lists. 

In conclusion, the hypotheses with regard to word fre- 
quency and grammatical probability still seem reasonable 
after experimentation, but word length appears to be more 
complex than hypothesized and will require further inves- 
tigation. 120 pages. $2.00. Mic 57-4317 


THE RELATIONSHIP BETWEEN THE MODE OF 
EXPRESSION OF ACHIEVEMENT MOTIVATION IN 
IMAGINATIVE THOUGHT PRODUCTIONS AND 
ANXIETY LEVEL, LEVEL OF ASPIRATION AND 
PERFORMANCE 


(Publication No. 23,589) 


Robert W. Downing, Ph.D. 
University of Pennsylvania, 1957 
Supervisor: Seymour Feshbach, Ph.D. 

One hundred and forty-nine undergraduate psychology 
students were asked to write imaginative stories to four 
stimulus pictures under class room conditions, and then, 
some time later, to four roughly equivalent stimulus pic- 
tures under conditions of threat imposed by an “intelli- 
gence test”. From this group, a sub-group of thirty-eight 
HH subjects, or subjects with McClelland’s nAch score 
above the distribution medianfor both neutral and threaten- 
ing conditions, was selected. Twelve HL subjects were 
also chosen. These were individuals with nAch scores 
above the median for the neutral condition, but below the 
median for the threatening condition. These fifty subjects 
were seen individually, given a scrambled words task to 
perform, and asked to make “least time” and “realistic” 
goal estimates, trial by trial, as they performed it. They 
were also requested on each trial to estimate the time 
required for the completion of that trial. The actual time 
required for task completion was subtracted from this 
estimate to yield a judgment discrepancy score. After 
they had finished the experimental task, the subjects filled 
out the Mandler Sarason and the Taylor Anxiety Scale. It 
was expected that subjects with higher anxiety would make 
greater estimates of the time actually required, take a 
longer time for task completion, set higher goals relative 
to past performance, and make fewer shifts in goal level. 
The results supported the first prediction. Although they 
were consistent with the second prediction, their interpre- 
tation was rendered equivocal because of a contamination 
with psychophysical factors in time estimation. A rela- 
tionship opposite in direction to that of the third prediction 
was revealed, and partial support for the fourth prediction 
was obtained. The findings may be summarized by a state- 
ment of the following specific points: 
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1. There is an inverse relationship between the level 
at which a HH subject sets his “realistic” goals relative to 
his past performance and the score he obtains on both anx- 
iety scales. A similar relationship exists between both 
anxiety scales and “least time” and “realistic” goal levels. 


2. There is an inverse relationship between the level 
at which a subject estimates his past performance relative 
to actual performance level and his anxiety score, with 
greater differences in judgment discrepancy associated 
with differences in anxiety score in the upper than in the 
lower half of the Taylor anxiety distribution. However it 
appears that this finding may be accounted for largely in 
terms of psychological laws relating length of time inter- 
vals and their estimation. 


3. Although there is no rectilinear relationship between 
the number of shifts in either “least time” or “realistic” 
goal level and anxiety score, a curvilinear relationship 
between the number of shifts in “least time” goals and 
Mandler- Sarason anxiety scores was found. 


4. The HL group sets significantly higher “least time” 
and “realistic” goals relative to past performance than 
does the HH group. 


o. The HL group estimates its past performance ata 
significantly higher level relative to past performance than 
does the HH group. 


It was concluded that the HH group was a heterogeneous 
one in which anxiety and fear of failure played important 
roles in determining level of aspiration behavior and per- 
formance level. It would appear that the prediction of 
forms of behavior like goal setting and performance on a 
demanding task requires that the complex interaction be- 
tween motivational and personality factors be taken into 
consideration. 62 pages. $2.00. Mic 57-4318 


DRIVE CONDITIONING IN WATER DEPRIVATION 
(Publication No. 23,326) 


Arnold Freedman, Ph.D. 
University of Illinois, 1957 


This study tests the hypothesis that the excitement of 
strong metabolic drives can be conditioned, with repeated 
deprivations, to internal cues, so that animals severely ~ 
and repeatedly deprived, e.g. of water, should subsequently 
drink more and run faster to obtain water following a few 
hours without water, and should drink more, and perhaps 
start drinking more quickly after injections of hypertonic 
saline, than should animals not subjected to the severe, 
repeated deprivations. 

Albino rats were pretested for amount of water drunk 
in cages other than home cages, and trained to run a 5-ft. 
runway for water reward after 8.5-10 hours water depriva- 
tion. Seventeen experimental animals (E-group) were than 
submitted to 12 periods of water deprivation of 24 or 48 
hours, with equal periods of recovery between deprivations. 
Fourteen control animals (C-group) were maintained ad 
lib. Following 20 days with water ad lib for recovery, all 
animals were tested as follows: (1) They were re-adapted 
to the cages for the drinking tests and then tested for 





amount drunk in 30 minutes following periods of 4, 8, 12, 
and 16 hours without water. After a 30-hour booster de- 
privation and 90-hour recovery, a second series of drink- 
ing tests was given after periods of 4, 8, 12, and 4 hours 
deprivation. (2) Latency and running time for each S were 
measured for three trials in the runway, following periods 
of 4, 8, and 12 hours without water, before and after a sec- 
ond booster deprivation and recovery. At least a day in- 
tervened between each of the tests involving water depriva- 
tion. (3) Latency of first drink, and amount drunk in the 
test cages during 90 minutes, following injection of 2 cc of 
10% saline solution per kg body weight were measured, 
before and after a third booster and recovery. 

With periods of 4, 8, 12, and 16 hours without water 
providing the internal cues or “conditioned stimuli,” the 
E-animals averaged (1) more water consumed in test 
periods of 30 minutes than the C-animals, and (2) slightly 
quicker starting toward water and slightly faster running 
toward water. For the drinking tests, the shorter the 
deprivation, the greater the difference and only the differ- 
ences in the second series of tests after both 4-hour de- 
privations ( p< .02 and p <.05 respectively), and after 
the 8-hour deprivation (p < .05) were significant. None of 
the differences for latencies and speed of running was 
significant. 

With injections of hypertonic saline providing the “con- 
ditioned stimuli,” the E-animals averaged nearly twice as 
much water drunk in tests of 90-minutes as did the C-ani- 
mals (p < .001 and p<.01 for the first and second tests, 
respectively). Latencies to first drink did not differ sig- 
nificantly. 

If these findings for water deprivation are representa- 
tive of the class of metabolic drives in general, they dem- 
onstrate, as the hypothesis predicts, that severe depriva- 
tions will result in an augmentation of the strength of an 
animal’s response to subsequent mild deprivations involv- 
ing that metabolic drive, and to other conditions producing 
the cues associated with deprivation. The duration of 
these severe deprivation effects and their capacity to ef- 
fect responses other than consummatory remain to be 
demonstrated definitively. If duration and generality can 
be demonstrated, such drive conditioning may provide a 
mechanism by means of which deprivation experiences 
can be shown to affect a variety of subsequent responses. 
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SOME PSYCHOLOGICAL EFFECTS OF FULMINATING 
ANOXIA IN NEW BORN AND ADULT DOGS 


(Publication No. 22,722) 


Alfred R. Fregly, Ph.D. 
University of Houston, 1957 


This study was concerned with: (1) an evaluation of 
the psychological effects of fulminating anoxia in adults, 
and (2) the question of whether or not neonatal fulminating 
anoxia would show psychological effects at six months to a 
year after the initial trauma. Subjects of the investigation 
were experimental and control groups of newborn and adult 
dogs. In the newborn group, the controls were littermates 
of the experimental animals. 

It was hypothesized that adult dogs rendered severely 
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and rapidly anoxic by breathing pure (99.99%) nitrogen 
would show learning and behavioral deficits upon recovery, 
in the absence of overt neurological symptoms. This pro- 
cedure permitted a crucial test of an “all-or-none” hypoth- 
esis that reversibility-irreversibility of cerebral insult is 
dependent upon a one- to two-minute time difference in 
resuscitability. It was also hypothesized that dogs ren- 
dered severely and rapidly anoxic by breathing pure nitro- 
gen within 24 hours of birth would show learning and be- 
havioral deficits at maturity, in the absence of neurological 
symptoms. 

Four sets of psychological measures were used: (1) 
problem-solving ability; (2) avoidance conditioning; (3) 
auditory discrimination; and (4) systematic behavioral ob- 


servations. The problem-solving task consisted of fourteen 


open-field maze problems. In the avoidance conditioning 
situation the animal was required to avoid an electric 
shock (in a shuttle-box) by jumping over a barrier in re- 
sponse to atone. In the auditory discrimination situation, 
the animal was required to inhibit jumping to the lower of 
two tones while responding to the higher of the two tones. 
Behavioral observations consisted of a tabulation of the 
animals’ reactivity to the three learning situations: (1) 
reactivity in the maze situation; (2) reactivity in the condi- 
tioning situation; and (3) reactivity in the discrimination 
situation. These measures consisted of such behaviors as 
sitting and lying, elimination, vocalization, and trembling. 

There were five major findings in the study which con- 
firmed the hypothesis that severe anoxic anoxia in adult 
dogs would have detrimental effects upon learning and be- 
havior in the absence of overt neurological symptoms. 

Clear differences between experimental and control 
animals in problem-solving ability were demonstrated in 
the open-field maze situation as measured by error scores, 
time scores, and number of goals reached. The anoxic 
animals made more errors, took more time, and reached 
fewer goals than the controls. The maze problems may be 
regarded as a highly reliable task. Error score reliability 
was .86; time score reliability was .88. 

In the avoidance conditioning experiment, the anoxic 
animals were able to learn as well as the controls interms 
of a learning criterion. However, they did show an impair- 
ment in this learning situation. They required a greater 
number of trials than the controls before making the first 
avoidance response. After learning had been established, 
180 post-conditioning trials were run. The anoxic animals 
were unable to maintain correct avoidance responses as 
consistently as the controls. They made more errors after. 
reaching the learning criterion. Their performance was 
more sporadic; learning was not well maintained. 

This same general pattern was observed in the discrim- 
ination experiment. The anoxic animals did as well as the 
controls in terms of the learning criterion, but when other 
scores were compared, the anoxic animals also showed an 
impairment in this situation. The anoxic group, as com- 
pared with the controls, took a greater number of trials 
to make a second avoidance response to the Negative CS 
after making the first response. Before learning had oc- 
curred on both the first and tenth discrimination problems, 
that is, before the acquisition criterion had been reached, 
the controls made more errors in response to the Negative 
CS. They failed more often, as compared with the anoxic 
animals, to inhibit their jumping to the Negative CS, while 
continuing to jump to the Positive CS. The inference was 
made that the control animals, in attempting to solve the 





problem, tended to show a greater generalization effect 
than the anoxic animals. 

After the learning criterion had been reached on both 
the first and tenth discrimination problems, the anoxic 
animals now made more errors on the next 100 post-dis- 
crimination trials. They were less able to maintain the 
discrimination learning as compared with the controls. 
Their performance was less consistent in terms of correct 
responses. This relationship confirmed the data obtained 
with avoidance conditioning. 

These data on learning fit in very well with the differ- 
ences obtained between anoxic and control animals on be- 
havior measures in the maze situation. The anoxic ani- 
mals were consistently more reactive as determined by a 
series of specific behavior observations. These measures 
of reactivity were, in turn, highly correlated with the maze 
learning scores. 

There were consistently reliable psychophysiological 
relationships between degree of anoxia, learning ability, 
behavior and reactivity in the learning situation. The 
degree of anoxia was directly related to maze errorscores 
and inversely related to maze time scores. Thus, animals 
who suffered the greatest degree of oxygen deprivation 
made more errors and took less time to run the maze 
problems. They were also more reactive in terms of the 
behavior measures. Two types of changes were related to 
degree of oxygen deprivation--learning decrement and 
increased behavioral reactivity. 

The findings in this investigation, particularly the 
psychophysiological relationships, provided evidence for 
rejecting the “all-or-none” hypothesis. Also, with time 
of insufflation procedures (administration of 100% oxygen 
concurrent with extrathoracic cardiac massage) held con- 
stant at 6 minutes following the exposure to nitrogen, ani- 
mals resuscitated as much as 9 minutes and 15 seconds 
after onset of anoxia survived indefinitely. This finding 
is in contrast to previous studies which found that 6 1/2 
minutes of fulminating anoxia invariably had the effect of 
“irreversible cerebral insult.” 

The small number of animals in the newborn . group 
made it impossible to test the hypothesis that neonatal 
anoxia would show detriments in learning and behavior at 
maturity. The investigation of such an hypothesis remains 
a problem for future research. 
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THE PREDICTION OF ACHIEVEMENT BEHAVIOR BY 
AN INTERACTION OF ACHIEVEMENT MOTIVATION 
AND ACHIEVEMENT STRESS 
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Ralph Norman Haber, Ph.D. 
Stanford University, 1957 


This dissertation was concerned with the problems of 
measuring motivation and using those measures to predict 
behavior. Specifically, it was argued, the situational cues 
present at the time of measurement of both motivation and 
behavior must be taken into account as part of the deter- 
minants of an individual’s score on each measure. The 
achievement motive was chosen for study because of its 
importance in directing behavior in a college environment. 
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The achievement motive was defined as concern with a 
standard of excellence, long-term involvement, and affec- 
tive concern over performance. McClelland developed a 
scoring system for the TAT, where the individual’s thoughts 
and imagery relating to achievement were counted as a 
measure of achievement motivation. 

Three major determinants of an individual’s score on 
the McClelland test were discussed: (1) cues provided by 
the external environment, particularly the instruction used 
for the administration of the measure which told the sub- 
ject whether he was being evaluated; (2) cues provided by 
the pictures used in the TAT to elicit the achievement 
imagery; and (3) internal cues, that arose from previous 
learning, that the subject carried with him. 

To study the effects of these determinants, an experi- 
ment tested subjects twice on both the achievement motive 
and achievement performance. For the experimental group, 
session one was with relaxed, non-evaluation cues, de- 
emphasizing the importance of the tasks. Session two, 
three weeks later, was with aroused, evaluation cues, em- 
phasizing the importance of the tasks. Thus, each subject 
had both his achievement motive and his achievement per- 
formance measured under two degrees of evaluation cues. 
Furthermore, in each session, half of the six pictures in 
the motivation measure had high achievement cues, and 
half had low achievement cues. The control group differed 
only in that their second session was also with relaxed, 
nonevaluation cues. . 

Extensive pretesting was undertaken to develop o 
select the instructions used as evaluation cues, the pic- 
tures used to elicit the achievement imagery, and the per- 
formance tests used as criterion measures for the motiva- 
tion arousal. 

The results were discussed in three sections. (1) The 
effects of the evaluation cues on the performance scores: 
the scores on three of the four performance tests increased 
significantly in the second session for both the experimen- 
tal and control group, a result interpreted as the outcome 
of practice effects. The lack of difference between the 
increases for the experimental and the control group indi- 
cated that the performance measures were not sensitive to 
the motivational arousal procedure. (2) The effect of the 
evaluation cues on the achievement motive scores: a sig- 
nificant increase was found in motivation scores under 
high evaluation cues in the experimental group only, indi- 
cating that the motivation measure was sensitive to the 
motivational arousal procedure. A significant difference 
was found between the motivation score based on the high 
and the motivation score based on the low achievement cue 
pictures, indicating that the motivation measure was sensi- 
tive to the types of pictures used to elicit that score. (3) 
The effects of the evaluation cues on the prediction of 
achievement performance by the achievement motivation 
scores: none of the multiple correlations between the 
motivation scores (in which the motivation score obtained 
under each condition of measurement was used as a sepa- 
rate predictor) and the performance measures reached 
the five percent level of significance, and only five reached 
the seven percent level. Therefore, it was not possible to 
test the effects of the ‘evaluation cues on this prediction. 
This lack of significance was interpreted in terms of the 
low reliabilities of the motivation and performance meas- 
ures, and the unresponsiveness of the performance meas- 
ures to the evaluation cues. 
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ON THE ACQUISITION OF FEAR 
(Publication No. 23,605) 


Janice Schmidt Hobkirk, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Wm. A, Shaw 


There seems to be little agreement on what fear is or 
how it can be measured. Followers of Hull have used 
measures of excitation such as increased running speeds 
or decreased latencies. Other experimenters such as 
Solomon, Mowrer, and Pavlov have noted the inhibiting 
effects of fear and have chosen measures which reflect 
this inhibition. Itis possible, then, to divide the measures 
of fear into two general categories: excitation of activity 
and inhibition of activity. 

A problem appears immediately for a question arises 
of how two behaviors opposite in nature can be a measure 
of the same phenomenon. This author hypothesizes that 
fear can be defined only in terms of its setting and not 
until the setting is defined can the measure (inhibition or 
excitation) be selected. 

Under conditions of weak shock it was predicted that 
the factor of anticipation, either anticipation of the onset 
of the stimulus or anticipation of a learned response to 
terminate or lessen the fear stimulus, would lead to an 
increase in activity. On the other hand, if anticipation is 
kept at a minimum, then inhibition of activity would result. 

Three groups of rats were each subject to one of three 
conditions: (1) Experimental group; the fear stimulus 
(shock) could be terminated by the animal by pressing a 


wall panel (2) Control Group I; the fear stimulus could 


neither be anticipated nor terminated by the animals (3) 
Control Group I; the onset of the fear stimulus could be 
anticipated but not terminated. 

Groups were matched for activity levels before receiv- 
ing shock and running wheel measures were used to deter- 
mine excitation or inhibition of activity following the shock. 
Weak shock was used. 

Both the Experimental Group and Control Group I 
which could anticipate either the termination of the stimu- 
lus or the presentation of the stimulus, respectively, 
showed increased activity while Control Group II animals 
which could anticipate neither shock onset nor its termina- 
tion showed decreased activity. 

It is concluded that fear leads to excitation when it is 
possible to anticipate either the onset of the stimulus or 
the making of a response to terminate or decrease the 
intensity of the stimulus, and that fear leads to inhibition 
when anticipatory factors are ruled out or kept at a mini- 
mum. 23 pages. $2.00. Mic 57-4322 


THE INFLUENCE OF IRRELEVANT STIMULI UPON 
COMPLEX VISUAL DISCRIMINATION 


(Publication No. 22,894) 


Milton Holmes Hodge, Jr., Ph.D. 
University of Virginia, 1957 


The presence of irrelevant stimuli in discrimination 
tasks may depress performance efficiency either by re- 
quiring considerable search behavior in order to locate 
the relevant discriminative stimuli, or by enhancing 
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competition among the alternative responses of the tasks. 
In view of the importance of this problem two experiments 
were designed to evaluate the influence of different kinds 
of irrelevant stimuli upon complex visual discrimination. 
Experiment I attempted to determine whether discrimina- 
tive stimuli which are sometimes relevant and sometimes 
irrelevant (sometimes-relevant group) are more detrimen- 
tal to performance of a discrimination task than irrelevant 
stimuli which are never relevant (never-relevant group). 
In a third irrelevancy condition no irrelevant stimuli were 
present (zero-irrelevant group). Two further questions 
were asked: First, whether the effects of the irrelevant 
stimuli are increased as thé discrimination of the relevant 
dimensions are made more difficult: and second, whether 
any effects resulting from the irrelevant stimuli are re- 
duced by practice. 

The stimuli, photographed on 16 mm film, were com- 
plex geometrical patterns which could be varied along six, 
bivalued dimensions. By arranging the stimulus dimen- 
sions in various combinations, it was possible to obtain 16 
different patterns which could be associated with an equal 
number of responses. Following preliminary training 
which familiarized the subjects with the stimuli and the 
task requirements, 25 subjects were assigned randomly to 
one of five irrelevancy conditions and given eight practice 
trials (128 stimulus figures per trial) with appropriate 
experimental sequences. During the practice trials a film 
projector automatically presented each figure for 1/2 sec. 
Each stimulus presentation was followed for 5 1/2 sec. by 
a blank frame. During this period the subjects responded 
by moving one of eight responses switches either forward 
or backward. 

An analysis of variance of the subjects’ response laten- 
cies showed that differences among the irrelevancy treat- 
ments failed to reach the conventional level of confidence. 
In general, however, the longest latencies were associated 
with the sometimes relevant group. A significant inter- 
action between practice and irrelevancy indicates that the 
detrimental effects of the irrelevant stimuli tended to de- 
cline with practice. The significant Discrimination Diffi- 
culty x Irrelevancy interaction suggests that the effects of 
the irrelevant stimuli are more pronounced when the rel- 
evant stimulus dimensions are difficult to discriminate. 
Together with the differences found among the irrelevancy 
groups, these interactions support the conclusion that per- 
formance of the sometimes-relevant group was poorer 
than the other two groups’. Nonparametric tests of the 
subjects’ response errors further substantiate this conclu- 
sion. 

Because the differences among the irrelevancy groups 
in Experiment I were small, a second study was designed 
to determine whether additional irrelevant dimensions 
would produce greater performance decrements in the 
sometimes-relevant condition. Three groups of subjects 
were given eight practice trials with stimulus patterns 
containing 2, 4, or 6 irrelevant dimensions. Except for 
slight changes made necessary by modifications in the 
stimulus material, all other conditions were identical to 
those of Experiment I. An analysis of the response laten- 
cies indicated that discrimination of the stimulus figures 
became progressively poorer as the number of irrelevant 
stimulus dimensions were increased. An extended trend 
test of the Practice x Irrelevancy interaction provided 
statistical evidence that differences among the irrelevancy 
treatments decreased with practice. No significant 





interaction was found between discrimination difficulty 

and the amount of irrelevant information. The error data 
of Experiment II support the findings of the latency analy- 
sis. 63 pages. $2.00. Mic 57-4323 


NEURAL INTERACTION AND PERCEPTUAL 
AWARENESS: EXPLORATORY EXPERIMENTS 


(Publication No 23,200) 


Robert Philip Irvine, Ph.D. 
Stanford University, 1957 


Five experiments were performed to explore the rela- 
tionships between neural activity and perceptual awareness. 
In four experiments, six Ss were each presented a rotating 
pattern (consisting of alternating black and white stripes) 
to the right eye concurrently with a flickering photic stim- 
ulus to the left eye. ‘The two stimuli were presented in 
such a manner that they were superimposed. It was pre- 
dicted that a neural interaction of the responses of the 
two stimuli would produce a stroboscopic effect in the 
brain of the observer when the speed of pattern movement 
was synchronized with the frequency of photic stimulation. 
This prediction was confirmed in the first experiment. 

In two following experiments, some of the optimal con- 
ditions for observation of the phenomenon were determined. 
It was found that optimum speed of pattern rotation (syn- 
chronized with photic stimulation) varied under differing 
conditions of rotating pattern brightness; it did not vary 
significantly, however, for the two different conditions of 
photic stimulus brightness used in the experiments. Nor 
was optimum pattern brightness found to be a function of 
the brightness of photic stimulation. 

In a fourth experiment, it was demonstrated that five 
of the six Ss were able to observe the stroboscopic effect 
across one half of the rotating pattern over which the 
superimposed photic stimulation had been blocked out. 
This result suggested that the phenomenon was produced 
by a diffusion of the neural response to photic stimulation, 
such as could be provided by either mass potential effects 
in the cortex or thalamus or by the diffusion of neural 
discharges through the diffuse projection system of the 


thalamus. It appeared that photic driving might have been 


involved. | 

A hypothetical neurophysiological explanation was pro- 
posed for the production of the phenomenon in which mo- 
mentary depressions in cortical excitability were assumed 
to follow the responses elicited by photic stimulation. Ac- 
cording to this explanation, these depressions served to 
reduce the number of neurons discharging in response to 
the rotating pattern and, consequently, the awareness 
(brightness) of the percept. The stroboscopic effect was 
believed to result from the synchronization of these atten- 
uations in awareness with the movement of the stripes in 
the pattern. : 

A fifth experiment was performed to determine the 
average effect of photic stimulation upon perceptual aware- 
ness. CFF was determined for the right eye of 18 Ss under 
differing conditions of photic stimulation of the left eye. 

It was found that CFF was significantly reduced with con- 
current photic stimulation at low frequencies. The reduc- 
tion of CFF was also believed to result from depressions 
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in cortical excitability, and a corresponding reduction of 
neural discharges, following the responses produced by 
photic stimulation. 

The results of the five experiments tend to support a 
hypothesis that perceptual awareness is a correlate of the 
number of neurons discharging in the response pattern 
producing the percept. This hypothesis was expanded into 
a general neuropsychological model relating perceptual 
awareness, need perception, inattention and sleep to the 
underlying neurophysiological mechanisms. 
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THE PHYSIOLOGICAL BASIS OF PARENTAL FEEDING 
BEHAVIOR IN THE RING DOVE 
(STREPTOPELIA RISORIA) 


(Publication No. 22,955) 


Daniel S. Lehrman, Ph.D. 
New York University, 1954 


Adviser: T. C. Schneirla 


Ring doves feed their squabs by regurgitation of “crop 
milk”, a mass of desquamated cells from the crop epithe- 
lium. The reproduction and sloughing off of the cells is 
elicited by prolactin secreted by the bird’s hypophysis. 

The purpose of the present study is to determine the 
role of prolactin in the organization of regurgitation-feed- 
ing, and to analyze the mechanism of its action. 

12 adult ring doves, each of which had bred twice, were 
injected subcutaneously with 450 I. U. of prolactin, divided 
into 7 daily injections. Control birds were injected with 
distilled water. Each bird was in an individual cage. On 
the day following the last injection, a squab was placed in 
the cage. Of the 12 prolactin-injected birds, 10 fed the 
squabs; of the 12 control birds, none fed the squabs 
(p = .001). 

In a second experiment, 12 adult ring doves without 
breeding experience were tested by an identical procedure. 
_ The control group consisted of 12 birds injected with dis- 
tilled water. None of the birds in either group fed the 
squabs. 

In a third experiment, 12 adult ring doves, each of 
which had bred twice, were tested as in the first experi- 
ment, except that their crops were anesthetized with Efo- 
caine, a long-acting local anesthetic. A control group was 
injected with the same amount (.5 cc) of Efocaine else- 
where in the body. The crop-anesthetized birds fed the 
squabe less often than the birds anesthetized elsewhere 
(p = .05). 

The results suggest that prolactin elicits parental 
regurgitation-feeding in these circumstances only if the 
adult bird has already had experience of feeding squabs. 
The prevention of the prolactin-induced response to the 
squab in a majority of the birds by anesthetization of the 
crop suggests that the prolactin does not elicit the parental 
response primarily by its action on a brain center, but by 
its action on the crop. 

Additional data bear on the role of learning in the 
development of regurgitation-feeding, and on the origin of 
the parent’s responses to visual and/or auditory stimula- 
tion by the squab: 





The first regurgitation of food to the squab after it 
emerges from the egg may follow tactual stimulation of 
the breast by the squab’s head, or it may be at the initia- 
tive of the parent, apparently in response to non-tactual 
stimulation from the squab. In 41 cases of birds breeding 
for the first time, regurgitation was always to tactual 
stimulation. In 49 cases of birds breeding for the second 
time, regurgitation occurred without tactual stimulation 
12 times (x“ = 9.56). By the time squabs are 6 days old, 
there is no difference in responsiveness to non-tactual 
stimulation between parents breeding for the first and for 
the second time (X” = 1.08, p = .3). 

Observations of the latency of regurgitation response 
(time from hatching of egg to first feeding of squab) of 
birds breeding for the first time, and of the same birds 
breeding for the second time, show a reliable decrease in 
the latency between first and second breedings (p = .01). 

Conclusions: Prolactin acts to elicit parental regurgi- 
tation-feeding primarily because it causes engorgement of 
the crop and suppression of sexual behavior, rather than 
through an effect on central nervous mechanisms specific 
for parental behavior. The engorgement of the crop makes 
it sensitive to emetic stimuli provided by movements of 
the squab’s head against the parent’s breast. In addition, 
this crop-engorgement acts as a drive stimulus through 
which the dove learns to response tothe sight and/or sound 
of the squab. This drive stimulus can be reinstated by 
prolactin injection, in doves with breeding experience. 
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THE EFFECT OF DIFFERENTIAL TRAINING UPON 
THE RATE OF EXTINCTION 


(Publication No. 23,617) 


Clifton Elvans Mayfield, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: William A. Shaw 


The present study was designed to test the hypothesis 
that rate of extinction is influenced by the nature of prior 
experience with the relevant cues. Specifically, it shows 
that the “distinctiveness” of such cues is directly related 
to the rate of extinction. | 

Fourteen albino rats were trained in a two compartment 
discrimination box to solve a successive discrimination. 
The correct solution entailed turning to the right when both 
compartments were white and to the left when both com- 
partment were black. The size of the wire mesh on the 
floor was varied from trial to trial in such a manner as 
to make it irrelevant to the correct solution of the problem. 
This procedure was intended to increase the distinctiveness 
as compared to mesh. | 

After learning this problem the animals learned a 
simultaneous discrimination in which the correct compart- 
ment was white and had large mesh on the floor, while the 
incorrect compartment was black and contained small 
mesh. Thus both brightness and mesh were relevant cues 
in this situation. 

Finally, the animals were separated into two matched 
groups and were required to learn a new problem - going 
to the side with chain curtains. The correct side contained 
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intermediate values of the brightness and mesh cues and 
was the same for both groups. The incorrect side con- 
tained white and intermediate mesh for one group (H) and 
large mesh with intermediate gray for the other group (L). 
Thus each group had available one of the cues which had 
been relevant in the second procedure, but in one case (H) 
this had been relevant in the first procedure and in the 
other case (L) it had not. 

Results were analyzed by means of the randomization 
test for matched pairs and by Grant’s method of analysis 
of variance for trends. Group H was found to extinguish 
at a faster rate than group L, thus confirming the hypoth- 
esis. 

It was further shown that Hullian theory encounters 
difficulty in the explanation of this phenomenon, due to the 
fact that there is apparently less inhibition generated in 


the presence of the cue which extinguishes the more rapidly. 


MacCorquodale and Meehl’s formalization of expectency 
theory is invoked to explain the results. 
30 pages. $2.00. Mic 57-4326 


EXTINCTION OF AN OPERANT RESPONSE IN 
CHILDREN FOLLOWING PARTIAL AND REGULAR 
PRIMARY AND SECONDARY REINFORCEMENT 
PROCEDURES 


(Publication No. 24,315) 


Nancy Angrist Myers, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor David A, Grant 


This study was concerned with the extinction of an 
operant response in children following partial and regular 
primary and secondary reinforcement procedures. One 
hundred forty children were presented individually with a 
“clown game”. When the nose of the clown was pressed, 

a token was delivered from the clown’s mouth. This was 
then inserted in the ear of the clown, and the nose pressed 
again. This time a candy fell from the clown’s mouth. 
There were 12 experimental and 2 control groups of ten 
Ss each, differing in reinforcement and extinction proce- 
dures, and equated for mean age, sex, and school repre- 
sentation. Each child received either 10 or 20 conditioning 
trials, with either fifty or one hundred percent token rein- 
forcement, and fifty or one hundred percent candy rein- 
forcement, followed by 40 5-sec. extinction trials. The 
percentage of conditioned responses in successive five- 
trial blocks of extinction was reported for each child. The 
following major results were discussed. 

Those groups given fifty percent candy reinforcement 
during conditioning showed greater resistance to extinction 
than those groups given one hundred percent candy rein- 
forcement in conditioning. 

Those groups given fifty percent token reinforcement 
during conditioning showed greater resistance to extinction 
than those groups given one hundred percent token rein- 
forcement in conditioning. 

When the number of token reinforcements was held 
constant, the groups receiving fifty percent token rein- 
forcement showed greater resistance to extinction than 


the groups receiving one hundred percent token reinforce- 
ment for half the number of trials. 

Groups given twenty conditioning trials with one hun- 
dred percent reinforcement did not show more resistance 
to extinction than groups given only ten one hundred per- 
cent token reinforcement conditioning trials. 

Groups receiving the token during extinction showed 
considerably greater resistance to extinction than did 
groups receiving no tokens. Furthermore, these groups 
differed significantly in the number of responses in extinc- 
tion from a control group which received tokens for nose- 
presses, but never received previous candy conditioning. 

Those groups receiving one hundred percent candy 
reinforcement in conditioning, and tokens in extinction, 
and required to make the nose-press response to get 
tokens during conditioning, responded more in extinction 
than a control group, also given one hundred per cent 
candy reinforcement in conditioning and tokens in extinc- 
tion, but given a free supply of tokens in conditioning and 
extinction, and not required to make the nose-press re- 
sponse for tokens in conditioning. 

These results were discussed in the light of a modified 
discrimination model of extinction behavior. 

81 pages. $2.00. Mic 57-4327 


DEVELOPMENTAL DIFFERENCES IN THE 
PERCEPTION OF CAUSALITY 


(Publication No. 23,142) 


Vivian Olum, Ph.D. 
Cornell University, 1957 


This study is based on the assumption that the percep- 
tual world of the young child is less differentiated than 
that of the adult and that the child will, consequently, be 
less able to segregate the parts of any perceptual configu- 
ration. 

The perception of mechanical causality, as studied by 
Michotte, lends itself especially to the testing of such an 
assumption, since the phenomenon itself changes qualita- 
tively as the stimulus conditions change quantitatively, 
thus giving us a sure indication of differences in experi- 
ence. The Michotte apparatus presents the subject with a 
situation in which there are two moving objects, the first 
of which comes into contact with the second, after which 
the second moves off. By changing the stimulus conditions 
in this experiment Michotte was able to produce an integra- 
tion-segregation continuum, i.e., going from a perception 
of a single continuous movement at the integration extreme, 
to lancement (an impression of the first object hitting or 
shoving the second, thus causing its movement), then 
declenchement (the first object appears to trigger or initi- 











ate the autonomous movement of the second) and finally to 
the experience of separate and independent movements of 
the two objects. 

The hypothesis of this study is that for such a contin- 
uum the young child will be found more towards the inte- 
grated side than will the adult. Two principal experiments 
were designed (using the Michotte apparatus) to test this 


hypothesis. They are: (1) an instructed situation, in which 


the subject has to choose from two possible categories of 
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response, and (2) an uninstructed situation, in which the 
subject is simply asked to describe what he sees. In each 
experiment an adult and a seven-year-old group were used, 
each containing thirty-four subjects equally divided as to 
sex. Three presentations, involving varying speed rela- 
tions of the two objects in motion and representing differ- 
ent expected causal responses, were given to the subjects 
individually. 

In the instructed situation children differed significantly 
from adults in the direction of greater integration, report- 
ing lancement when adults report declenchement. 

In the uninstructed situation there were actually signif- 
icant qualitative differences between children and adults: 
children report passing responses (the two objects in 
motion are seen to pass each other) which adults never do, 
and mutual approach responses (the two objects are seen 
to approach each other) which adults rarely do. 

A possible explanation of the mutual approach responses 
is afforded by developmental differences in the perception 
of stroboscopic movement. However, this explanation 
cannot account for the passing phenomenon since the par- 
ticular stimulus conditions which produce it are different 
from those producing mutual approach responses. If the 
movements involved are, however, considered as a config- 
uration in time and space, the child’s relative inability to 
segregate parts of a configuration may be responsible for 
the phenomenon. In terms of the integration-segregation 
continuum, passing may fall between continuous movement 
and lancement. 

There were also significant differences between the 
instructed and the uninstructed situations. The instruc- 
tions appear to shift both adult and child towards the more 
segregated part of the continuum. The adults shift from 
lancement to déclenchement and separate movement while, 
for children, there is a shift towards lancement, the pass- 
ing and mutual approach responses being completely de- 
stroyed. It is suggested that, by making the subject more 
analytical in his approach, instructions act as a segregat- 
ing factor. 98 pages. $2.00. Mic 57-4328 









































EXTINCTION AND SPONTANEOUS RECOVERY OF 
CONDITIONED EYELID RESPONSES AS A FUNCTION 
OF VARYING AMOUNTS OF ACQUISITION 
AND EXTINCTION TRAINING 


(Publication No. 24,318) 


William Frederick Prokasy, Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisor: David A, Grant 


Two investigations of extinction and spontaneous recov- 
ery as a function of amount of acquisition and extinction 
training in an eyelid conditioning situation are reported. 

In Part I, 90 Ss were given 20, 40 or 60 acquisition 
trials, followed by zero, ten or thirty extinction trials in 
a three-by-three orthogonal design with ten Ss per treat- 
ment. In Part II, 90 Ss were given acquisition training 
until they had made three, six or nine responses in a row. 
Then followed extinction training until the Ss had made zero 
(no extinction training at all), three or six nonresponses 


inarow. This, too, was a three-by-three orthogonal 
design with ten Ss in a cell. 

All 180 Ss returned approximately 24 hours later for 
a second extinction session. The 90 Ss in Part I received 
30 nonreinforced trials, while the 90 in Part II were given 
nonreinforced trials until they had made six nonresponses 
in a row. 

In Part I, acquisition, the increase in total per cent CR 
from 20 to 40 to 60 training trials was not significant. In 
Part I, the increase in per cent response as a function of 
the acquisition criterion to reach the acquisition criterion 
was significant, while the increase in number of trials to 
reach the acquisition criterion was not. 

In Part I, extinction, the over-all linear trend was sig- 
nificant, indicating, in general, a decrease in proportion 
of response throughout the 30 extinction trials. The signif- 
icant linear and quadratic between groups components of 
trend imply that the upturn in the extinction curve following 
20 acquisition trials is “real”. There was a trend toward 
greater resistance to extinction with an increase in the 
amount of acquisition training. 

Differences in per cent response and number of trials 
to reach the extinction criterion as a function of the prior 
acquisition criterion were not significant. However, dif- 
ferences in both response measures during extinction as 
a function of the extinction criterion were significant. In 
general, per cent response to criterion decreased and 
number of trials to criterion increased as a function of the 
extinction criterion. 

Over-all the decrease in per-cent response during 
spontaneous recovery test trials was significant. Between 
group means as a function of both acquisition and extinction 
were significant. Resistance to extinction in the spontane- 
ous recovery test trials decreased as the amount of acqui- 
sition and extinction training increased. The significant 

















between groups quadratic component of trend due to differ- 
ences in the amount of acquisition training signifies stabil- 
ity in the relatively horizontal spontaneous recovery curves 
following 20 acquisition trials as opposed to more nearly 
orthodox decreases in per cent response following 40 and 
60 acquisition trials. 

Although there was a trend in Part II toward less re- 
sistance to extinction during spontaneous recovery test 
trials with an increase in the amount of extinction training, 
it was not significant for either per cent response to crite- 
tion or number of trials to criterion. No discernable 
trends during the spontaneous recovery test trials were 
noted as a function of the acquisition criterion. 

The data were discussed primarily as they related to 
the Estes-Homme mathematical model, Model I; and to a 
model, Model I, proposed by the author. 

It was concluded that Model I and Model II could be 
adapted to fit the acquisition data, but that Model II was 
more successful in recovering parameters from the extinc- 
tion data. 

Although Model II more closely approximated the 
amounts of spontaneous recovery and regression, neither 
model can handle the unusual results, discussed earlier, 
obtained in the spontaneous recovery test trials. 
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DELAY OF REINFORCEMENT, RESPONSE 
PERSEVERATION AND DISCRIMINATION REVERSAL 


(Publication No. 22,403) 


Benjamin Henry Pubols, Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Assistant Professor L, Benjamin Wyckoff Jr. 


An empirical investigation was undertaken to determine 
the functional relationship between delay of reinforcement, 
and acquisition, response perseveration, and discrimina- 
tion reversal. A four by four factorial design was utilized, 
in which each of four delays during acquisition was paired 
with four delays during reversal. The delay intervals 
were 2, 4, 8, and 16 seconds. 

Eighty male albino rats were given 80 acquisition trials, 
10 per day, in a one unit alley Y maze, with responses to 
their initially nonpreferred side being rewarded and re- 
sponses to their preferred side unrewarded. Following 
this, they were all reversed, such that the formerly incor- 
rect side was now correct. Five rats were run under each 
of the 16 delay conditions of the experiment. 

Three measures of performance were taken. The first 
was an acquisition measure, days to a criterion of 19 cor- 
rect responses out of 20 on two consecutive days. The 
second was a measure of response perseveration, the 
number of consecutive perseverative responses to the now 
incorrect side before the first reversal response was 
made. The final measure was of reversal learning, the 
number of days to a criterion of 19 correct responses out 
of 20 on two successive days. 

Days to discrimination learning criterion was found to 
be a negatively accelerated increasing function of delay of 
reinforcement during acquisition. 

Response perseveration was found to be a negatively 
accelerated increasing function of delay of reinforcement 
during prior acquisition. A trend toward increasing perse- 
veration with increasing delays during extinction was not 
significant. 

Days to discrimination reversal criterion was found to 
be a negatively accelerated increasing function of delay of 
reinforcement during reversal. 

The results, particularly those for response persevera- 
tion considered as an analogue of resistance to extinction, 
were discussed in relation to the concept of response of 
discriminating, interpretations of partial reinforcement 
extinction phenomena employing the notion of variability 
of training conditions, and the theoretical positions of Hull 
and Skinner. 

A mathematical model was developed to describe the 
obtained results. It involved the assumption that acquisi- 
tion (either original or reversal) is brought about through 
the adapting out of competing responses, and extinction 


occurs through de-adapting of adapted competing responses. 


Briefly, the greater the delay of reinforcement during 
acquisition, the greater the number of competing responses 
which must adapt out, and hence the greater number of 
trials to a learning criterion. But following longer delays 
more responses will have adapted out and hence more 
must de-adapt during extinction for a criterion of extinc- 
tion to be attained. Thus, the greater the prior delay of 
reinforcement, the greater will be the resistance to extinc- 
tion. 

The model was presented in both qualitative (verbal) 





and quantitative form, and a numerical example was given. 
Possible applications of the model were suggested. 
52 pages. $2.00. Mic 57-4330 


A STUDY IN THE LEARNING ABILITY OF THE 
SEVERELY MENTALLY RETARDED CHILD: 
A METHOD FOR OBTAINING A QUANTIFIED INDEX 
OF EDUCABILITY FOR SEVERELY MENTALLY 
RETARDED CHILDREN 


(Publication No. 22,746) 


Helen Schucman, Ph.D. 
New York University, 1957 


The purpose of this experiment was to study the rela- 
tions of post-training learning gains and training transfers 
to the educability of severely mentally retarded children. 
Tests were designed to minimize the effects of verbal, 
manipulative, and experiential lacks. Areas investigated 
were imitation, memory, and abilities to make gross 
shape, size, and color discriminations. 

The test battery contained five tests, each administered 
three times, with a training period intervening between the 
first and second administrations. Each test yielded a pre- 
training, a post-training, and a transfer score. Testing 
was done individually. 

The population consisted of 52 non-institutionalized 
subjects. Their estimated I.Q.s ranged from 12 to 52, 
mean 33.73. These I.Q.s were based on results of what- 
ever standard tests could be administered to the particular 
child. Ages ranged from 5-6 to 12-7, mean 8-10. The 
subjects had attended special schools from 1 to 37 months, 
mean 13 months. There were 35 males and 17 females. 
All of the subjects suffered from physical conditions known 
to produce mental deficiency. 

Analysis of variance showed that, for the group, learn- 
ing and transfer scores were significantly higher than per- 
training scores on all tests, while, with one exception, 
transfer scores were significantly lower than learning 
scores. 

Correlations between scores obtained by matched pairs 
indicated satisfactory reliability for the battery as a whole, 
and for most of the individual test administrations. Inter- 
nal consistency was demonstrated by both inter- and intra- 
test correlations. Analysis of variance showed that sex, 
presence or absence of brain-injury, time in school, and 
age had no significant effect on test performance. How- 
ever, intelligence, as measured by estimated I.Q:s, was a 
highly pertinent variable. 

When subjects were divided into bright and dull groups, 
learning and transfer scores distinguished significantly 
between the groups on every test, while pre-training per- 
formance did so comparatively seldom. Further, while 
the bright group made significant learning gains and trans- 
fers on all tests, the dull group often failed to produce 
differential scores. 

Selection devices for individual subjects, based ontheir 
test scores, were set up. Individuals were then divided 
into high, middle, and low groups of test performers, and 
the intelligence levels of the groups were compared by 
analysis of variance. With one exception on pre-training 
performance, the high group of test performers was always 
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significantly superior in intelligence to the low and middle 
groups, while the low group was significantly lower in 
intelligence than the middle group. 

With two exceptions, both on initial test performance, 
all scores correlated significantly with Vineland S.Q.s, 
teachers’ ratings, and estimated I.Q.s. The correlations 
obtained for learning and transfer scores reached the .001 
level of confidence in 28 of the 30 comparisons. 

Within the delimitations of the study, it was concluded 
that learning and transfer were more sensitive measures 
of differences in ability than was pre-training test per- 
formance. This implies that, for severely mentally re- 
tarded children, and perhaps also for others, tests admin- 
istered only once may fail to measure abilities vital to 
educability. | 

It was also concluded that the method used in this ex- 
periment appears to be a valid approach to educability in 
severely mentally retarded children, and constitutes a 
possible basis for a test of educability for this population. 
The method might also be adapted for other groups with 
verbal, manipulatory, and sensory handicaps, as well as 
for non-English-speaking children. 

253 pages. $3.30. Mic 57-4331 


STIMULUS POOLING AND RESPONSE POOLING IN 
SOCIAL JUDGMENTS 


(Publication No. 24,339) 


Richard Hartley Willis, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor J. C. Gilchrist 


The processes of stimulus pooling and response pooling 
were investigated, using as the stimulus components iden- 
tification (ID) type photographs which had been previously 
scaled on attractiveness. Subjects were 180 undergradu- 
ates. Stimulus pooling was investigated by the method of 
composite stimuli; composite stimuli, or sets, were con- 
structed by mounting two or three stimulus components 
onto cards. 

Response pooling was investigated by the method of 
collective responses. In the experimental condition, part- 
ners of the same sex decided together in an informal 
manner what response would be made to each set. The 
distinctive feature of these collectively produced responses 
is that production and pooling occur during the same period 
of time, in contrast to the situation in which individual 
responses are made prior to pooling. 

Judgments of sets were obtained under conditions of 
judging similar to those under which judgments to individ- 
ual photographs had been obtained during scaling. Eight 
factors and their interactions were analyzed by analysis 
of variance: (1) heterogeneity, (2) mean set scale value, 
(3) sex of photographs, (4) number of judges working to- 
gether, (5) sex of judges, (6) order of presentation (male 
and female sets), (7) set size, and (8) skewness. 

The over-all mean of set judgments was slightly above 
the over-all mean scale value of set components. Sets of 
low mean scale value received mean judgments below 
the corresponding mean of components, however, while 
sets of high mean scale value received mean judgments 





considerably above the mean of the scale values of set 
components. These displacements were more pronounced 
for sets of three than for sets of two. Thus, mean set 
judgments were neither equal to, nor proportional to, mean 
scale values of sets. 

Extreme heterogeneity of component scale values 
slightly reduced the mean set judgments of attractiveness, 
but moderate heterogeneity had no effect. Skewness of 
component scale values had no significant effect. The lack 
of significant effects of skewness and moderate heterogene- 
ity implies that mean set judgments are a function of mean 
set scale values in the sense that a knowledge of the indi- 
vidual component scale values adds very little predictive 
power to that available from a knowledge of set means. 

Judges tended to rate members of their own sex as 
being more attractive than those of the other sex. The 
mean variance of judgments made by partners was not 
significantly reduced beyond that of judgments made by 
individual judges working alone. 

That knowledge of set mean scale values was found to 
be almost as good for predictive purposes as a knowledge 
of component scale values would seem to be of significance 
for general judgment theory. The fact that mean set judg- 
ments were neither equal to, nor proportional to, the cor- 
responding set mean scale values offers an opening to a 
formulation of stereotyping behavior in terms of judg- 
mental theory. A finding of particular interest in this 
connection was the observed relation between set size and 
magnitude of discrepancies between mean scale values and 
mean set judgments. 

The lack of significant convergence amongst judgments 
made by partners, attributed to the arbitrary, ambiguous 
nature of the scale units, is of importance for the study of 
group decision-making. 100 pages. $2.00. Mic 57-4332 


RESISTANCE TO EXTINCTION AS AN INDEX 
OF LATENT LEARNING 


(Publication No. 23,069) 


Edward Charles Wortz, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor W. Lynn Brown 


Forty-seven rats were run on a straight runway with a 
o-in. jump gap at the end. The Ss were divided into four 
groups and were trained under mass practice (10 trials 
per day) for 10 days as follows: Group 1 was rewarded 
with food 100% of the time; Group 2 was rewarded with 
food 50% of the time and was presented with food unobtain- 
able (beneath a wire mesh) 50% of the time; Group 3 was 
rewarded with food 50% of the time and was presented 
with water unobtainable (similarly beneath a wire mesh) 
50% of the time; and Group 4 was rewarded with food 50% 
of the time and was presented with an empty food cup 50% 
of the time. Training proceeded under hunger motivation 
for 10 days and on the eleventh day the motivation was 
shifted to thirst and all groups found food in the goal box 
100% of the time. The three groups that had not been pre- 
sented with water during training extinguished significantly 
more rapidly (above the 1% level, t-test, data converted to 
logarithms) than that group which had been presented with 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2694 PSYCHOLOGY 





water during training. The Ss had been fed only ground, 
dry food during training and received the same during 
extinction. The experiment was done in halves with 24 
and 23 Ss and the trend was the same for both halves. 

The results are interpreted as indicating that the Ss in 
Group 3 learned something about an irrelevant incentive 
(water) during the training period. A consideration of the 
experiment within the S-R-G framework leads to the con- 
clusion that the mechanisms postulated by reinforcement 
theorists for explanation of latent learning phenomena are 
inadequate. It is further concluded that the study supports 
the cognitive position in that reinforcement is not a neces- 
sary condition for all learning. 

105 pages. $2.00. Mic 57-4333 


THE EFFECT OF FRUSTRATION ON THE 
PERCEPTION OF NEUTRAL AND AGGRESSIVE WORDS 


(Publication No. 22,979) 


Marvin Zuckerman, Ph.D. 
New York University, 1954 


Adviser: Professor Leland W, Crafts 


Background: 

Research in personality and perception has indicated 
that values and needs, as measured by tests, may be re- 
flected in thresholds of recognition for related words. 
Recognition of emotion provoking words may be delayed. 
There is some controversy over the role of word frequency, 
or simple experience in determining these differences in 
threshold. Experiments manipulating the needs of subjects, 
e.g. food deprivation and induced failure, have resulted in 
increased sensitization to relevant need words. Postman 
and Bruner’s study on the effect of stress on perception 
showed decreased perceptual sensitivity to stimuli, in- 
creased accentuation of aggressive needs, and reckless 
hypothesizing. 





Problem: 

The present experiment was designed to see if: (1) 
experimentally induced frustration will result in sensitiza- 
tion to aggressive words (2) subjects with strong aggres- 
sive needs (as measured by the P-F test) will be more 
sensitized to these aggressive words than subjects with 
weaker aggressive needs (3) frustrated subjects will 
demonstrate what Postman and Bruner call “primitivation’, 
or a loss in general perceptual sensitivity and quality of 
perceptual performance. 


Procedure: 





High, medium and low scorers on the Extrapunitive 
scale of the Rosenzweig P-F test were assigned at random 
to a frustration and a control group. The frustration group 
was subjected to induced failure and criticism on ego- 
involved tasks. The control group performed the tasks 
without stress. Both groups were then given 10 aggressive 
words and 10 neutral words presented tachistoscopically in 
a random order. Thresholds of recognition were deter- 
mined for all words. The two sets of words were matched 
closely for length and frequency. Subjects then filled out 
an introspective report describing their reactions with 
ratings and verbal description. 


Results: 





Subjects in the frustration group reported feelings of 
anger, depression, failure and anxiety in significantly 
greater numbers than the control subjects. In all groups 
subjects had higher thresholds for aggressive words than 
for the matched neutral words. These differences between 
the two types of words were not affected by the experimen- 
tal conditions or the variations in aggressive need meas- 
ured by the P-F test. There was a tendency, just short of 
significance at the five percent level, for females to have 
higher thresholds for the aggressive words relative to the 
neutral words than males. 

Subjects in the frustration group had significantly higher 
general thresholds for all words than subjects in the con- 
trol group. Subjects in the frustration group tended to give 
more nonsense and perseverative but fewer frustration 
pre-recognition responses than control subjects. 


Discussion: 








The aggressive words in this experiment were matched 
in length and frequency with the neutral words and were 
not “embarassing” words which might elicit response 
withholding. With frequency and withholding unavailable 
as explanations for the phenomena of higher thresholds for 
the aggressive words the mechanism of perceptual defense 
may offer an explanation of the results. Aggressive words 
may represent traits or values not consistent with the 
self-image of college students, especially females. This 
ambiguity is resolved by unconsciously delaying recogni- 
tion of such stimuli. 

The raising of general thresholds as a consequence of 
frustration may be related to similar findings on the effect 
of stress and punishment on learning and performance. In 
general, stress impairs performance on tasks requiring 
complex discrimination or coordination. The detrimental 
effect of stress on perception or cognition may occur 
because of tendencies to fixate inappropriate responses. 

In this experiment tendencies toward perseveration and 
meaningless responses accompanied the raised thresholds 
of the frustration group. 91 pages. $2.00. Mic 57-4334 
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THE PROBLEM OF RELIGIOUS IMMEDIACY 
IN CONTEMPORARY THEOLOGY 


(Publication No. 23,081) 


Alvin C. Porteous, Ph.D. 
Columbia University, 1957 


Objectives: 

The dissertation was written because of the conviction 
of the author that the problem of religious immediacy 
represents a crucial issue in recent theological discussion. 
It pursues two main objectives: 1) To determine the rele- 
vance of the problem of immediacy for the thought of a 
representative group of theologians and thus to assess its 
influence upon current trends in theological debate, and 
2) To confront and evaluate the major issues and problems 
which the acceptance of a view of religious immediacy 
raises for philosophic, religious, and specifically Christian 
thought. 





Organization: 

The first two chapters are devoted to a critical exposi- 
tion of the views of a group of contemporary thinkers who 
have made a case for religious immediacy. Paul Tillich 
is selected as the pivotal figure for this study, while the 
views of Rufus Jones, H. N. Wieman and Martin Buber are 
treated for the purpose of illustrating a variety of ap- 
proaches to the problem which reveal certain illuminating 
affinities and tensions with Tillich’s position. 

Chapters II and IV deal with two major types of criti- 
cism of religious immediacy which have arisen in recent 
thought, one predominantly philosophical and one predom- 
inantly theological in emphasis. F. R. Tennant and Emil 
Brunner are selected for these roles because of the vig- 
orus polemic which they have waged from their differing 
perspectives against the idea of immediacy in religious 
knowledge. 

Chapter V expounds in a series of definitions and dis- 
tinctions the author’s view with respect to a number of 
points at issue in current discussions of religious imme- 
diacy. The final chapter represents a brief constructive 
statement of the nature and function of religious immedi- 
acy, with an analysis of its role in religious experience in 
general and its implications for a Christian interpretation 
of such doctrines as revelation, the Holy Spirit, faith and 
sin. 





Conclusions: 

The dissertation contends for a genuine epistemological 
immediacy in religious experience arising out of the per- 
sonal confrontation between God and man in revelation. It 
supports the view of a “mediated immedicay” in which the 
immediate awareness of God is regarded as one element 
in a total complex of factors which comprise religious 
experience; it maintains that our knowledge of God is 
direct, but not unmediated. It accepts a moderate form 
of critical realism which recognizes a degree of immediate 
apprehension of an objectively given Divine Reality but 
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which denies any exhaustive or infallible comprehension 
of that reality. The constructive view which is defended 
thus attempts to meet the criticism of Tennam that the 
assertion of religious immediacy ignores the subjective, 
interpretive elements in religious experience; and of 
Brunner that it represents a denial of the transcendence 
of God and the indispensability of the historical Mediator. 

An attempt is made to define immediacy in both onto- 
logical and personalistic terms as the immediate aware- 
ness of God who is both the ultimate ground of our being 
and the Divine Thou who encounters us directly in the 
concrete determination of our personal destiny. Immedi- 
acy, rather than being a competitor of faith, is represented 
as the presupposition of the possibility of faith; providing 
that fundamental certitude and assurance of God without 
which faith could be no more than a probability judgment 
(Tennant) or an irrational leap into the void. 

324 pages. $4.15. Mic 57-4335 


NIEBUHR’S IDEAL MAN AND 
PROTESTANT CHRISTIAN EDUCATION 


(Publication No. 23,214) 


William Eugene Scott, Ph.D. 
Stanford University, 1957 


Every educational system states or implies an ideal 
end to be sought. The nature of this ideal has a determin- 
ing influence upon the kinds of educating functions that are 
performed. Protestant Christian education presupposes a 
comprehensive goal for man, which may be called its 
“ideal man,” and a distinguishing characteristic of this 
ideal is its foundational structure of theological assump- 
tions. Theological views of the ideal man are therefore 
peculiarly significant to education of this type. One such 
view, Reinhold Niebuhr’s, is the subject of this disserta- 
tion. 

The Problem: This study seeks to clarify Niebuhr’s 
conception of the ideal man in order to determine, were 
this ideal adopted, the kinds of contributions which could 
be expected from Protestant Christian education. 

The study is narrowed in three ways. First, where 
Niebuhr has changed positions in his development, only 
his most recent views are emphasized. No attempt is 
made to explain views discarded by Niebuhr, nor to trace 
the chronological development of his ideal. 

Secondly, the concept of “ideal man” is taken to denote 
a goal desirable for all men and attainable in this present 
life. 

Thirdly, inferences for educating are drawn only for 
Protestant Christian education. 

Organization of the Dissertation: The main reasons 
for making this study include the importance to all educa- 
tion of theories about man, the peculiar significance for 
Protestant Christian education of views about the ideal 
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man, and the current need for Christian educators to exam- 
ine critically theological conceptions of the ideal man. 
Niebuhr was selected because of his current importance 
as a theologian and because his ideal had not previously 
been examined for its significance to education. 

An overview of Niebuhr’s basic philosophical and theo- 
logical frame of reference and an analysis of his unique 
conception of man’s structure are presented to provide 
necessary background for the more specific discussions 
in the remainder of the dissertation. 

Achievement of Niebuhr’s ideal demands an overcoming 
of sin. His conception of man’s present sinful state is 
therefore described to clarify the nature of that which needs 
to be overcome. Niebuhr’s doctrine of Grace as power 
within man and power over man is then analyzed to show 
the specific means by which man is changed to the ideal. 

Because Niebuhr considers the ideal man to be an in- 
evitable fruit of the particular and necessary experience 
of Grace, the specific features of the ideal man are exam- 
ined after the discussion of the way it is achieved. 

Lastly, the dissertation describes the kinds of contribu- 
tions which, were Niebuhr’s ideal adopted, could be ex- 
pected from Protestant Christian education. 








Conclusions: 1. Niebuhr’s ideal is the inevitable fruit 
of a particular kind of experience, namely, the experience 
of religious conversion (i.e., the experience of Grace). 





Only if this experience is actually undergone can the ideal 


be realized; the ideal cannot be externally imposed on 
educands. 

2. The nature of this ideal suggests specific kinds of 
contributions which can be expected from Protestant Chris- 
tian education. 

3. It can contribute by augmenting the possibility of 
educands themselves undergoing the conversion experience. 
This is accomplished when (1) educating helps to draw out 
from within man the elements in each personality which 
represent God’s “general” revelation in all men--i.e., a 
sense of ultimate dependence on God, a sense of moral 
unworthiness and being judged from beyond the self, and a 
longing for mercy--and (2) educating helps to put in (i.e., 
to communicate) to man God’s “special” biblical revelation 
to all men. Thus, education does not directly produce the 
ideal; final success hinges upon the actual undergoing of 
a personal conversion experience by each educand. 

402 pages. $5.10 Mic 57-4336 
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A STUDY OF THE RELATIONSHIP BETWEEN SOME 
ASPECTS OF PERSONALITY AND CERTAIN ASPECTS 
OF RELIGIOUS BELIEFS 


(Publication No. 22,616) 


Jaswant Lal Khanna, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Kenneth R. Hammond 


The present investigation was concerned with a study 
of the relationship between religiosity and behavioral 
rigidity. Religiosity was defined as consisting of three 
kinds of beliefs, namely, faith concerning God, immortality 
and the church. Rigidity was defined as a general response 
characteristic, characterised by inability to abandon mental 
sets in intellectual tasks, inability to shift from one mode 
of attack to another, inflexibility of thinking processes and 
intolerance of ambiguity. 

Three different hypotheses about the relationship of 
religiosity and rigidity were tested, namely; 1) that there 
is a linear relationship between religiosity and rigidity, 
and that rigidity is a unitary trait; 2) that persons who 
are highly religious and those who exhibit a low degree of 
religiosity are more rigid than persons having a medium 
degree of religiosity; and 3) that rigidity is a unitary trait 
for highly religious persons and is not a unitary trait for 
persons who exhibit low religiosity. 

Subjects used in this investigation were students of the 
University of Colorado. Religiosity was measured by the 
Kirkpatrick and Stone’s scale. Rigidity in beliefs was 
measured by the F scale, the E scale, and the Tolerance 





and Flexibility scales of the California Psychological In- 
ventory; perceptual rigidity was measured by the Barron 
and Welsh test and the Necker Cube test; motor rigidity 
by Cattell’s Motor Perseveration test and intellectual 
rigidity by Luchins Jar Problems and the Anagrams test. 

Religiosity was found to be related in a somewhat linear 
manner to rigidity. This was indicated by a tendency 
among highly religious persons to be authoritarian, ethno- 
centric, and inflexible in their thinking and in self reports 
of their social behavior. This tendency towards a linear 
relationship was also evidenced in perceptions of highly 
religious persons being characterised by a preference for 
symmetry and simplicity, and their problem solving being 
stereotypical. No evidence was found to support the hy- 
pothesis that there is a curvilinear relationship between 
religiosity and rigidity. 

Rigidity, as measured by the tests used in this investi- 
gation, was not found to be a unitary trait. However, it. 
was found that rigidity in certain kinds of beliefs tends to 
be a unitary trait; and certain kinds of rigidity in beliefs 
tend to be associated with certain kinds of perceptual and 
intellectual rigidity. Motor rigidity was not related to 
rigidity in beliefs or to perceptual and intellectual rigidity 
to an appreciable extent. A factor analysis showed that 
religiosity, authoritarianism, ethnocentricism, intolerance 
of ambiguity and flexibility have a common personality 
trait, which is not present in tolerance and motor rigidity 
to an appreciable extent. No evidence was found to support 
the contention that for highly religious persons rigidity is 
a unitary trait and for persons who exhibit low religiosity 
rigidity is not a unitary trait. 

The special contribution of the present study may be 
summarised by saying that it provides information about 
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certain personality concomitants of religiosity and the 
nature of rigidity. Personality concomitants of highly 
religious persons seem to be authoritarianism, ethnocen- 
tricism, inflexibility in thinking and in self reports oftheir 
social behavior, perceptual rigidity and intellectual rigid- 
ity. Rigidity is not found to be a general response charac- 
teristic, pervading all aspects of an individual’s behavior. 
Yet, rigidity in different behavioral areas is not unrelated; 
it seems that certain kinds of rigidity in beliefs tends to be 
associated with certain kinds of intellectual and perceptual 
rigidity; thereby indicating that personality rigidity may 
be present simultaneously in many diverse and apparently 
unrelated behavioral areas. 

184 pages. $2.40. Mic 57-4337 


THE INFLUENCE OF DEMOGRAPHIC FACTORS ON 
RESPONSES TO THE EDWARDS PERSONAL 
PREFERENCE SCHEDULE 


(Publication No. 23,077) 


Arthur Koponen, Ph.D. 
Columbia University, 1957 


The purpose of the study is to describe differences in 
response to a personality inventory according to demo- 
graphic classifications of the respondents. The Edwards 
Personal Preference Schedule, a personality inventory 
purporting to measure fifteen manifest needs, was admin- 
istered by mail to a nation-wide panel of 4031 males and 
4932 females in households that have female household 
heads. 

There were highly significant differences between this 
sample of household heads and the published norms based 
on college students for most of the manifest needs. How- 
ever, in spite of the differences in absolute scores all of 
the differences between the sex groups were in the same 
direction for the normative college group and the sample 
of household heads. 

The household head scores were tabulated separately 
for male and female household heads by age, family income, 
education, size of city of residence and census region. 
Highly significant differences in scores on many of the 
needs occurred within these groupings. Generally, the 
scores for males, younger age groups, upper income, 
higher educational, big city and East and West census re- 
gion groups tended in the same direction, being higher on 
such needs as dominance, achievement, heterosexuality 
and exhibition. The scores for females, older age groups, 
lower income, lower educational, small town and rural, 
and southern census region groups were higher on such 
needs as assistance, dependence, association, compliance 
and self depreciation. Although there are interrelations 
between the demographic variables, the trends tend to 
remain on some of the individual demographic character- 
istics when other characteristics are held constant.. 

Since there were highly significant differences between 
various groupings of the population, it is essential in de- 
veloping normative groups for psychological tests that 
representative samples be drawn from the universe being 
described. The best way of achieving a representative 
normative group, be it an age group, educational group, 
institutional group, or the general population, is by a 





random selection of respondents drawn from the universe 
in question. If the selection of respondents within any 
universe is not random, there is a possibility of the norms 
being biased by some factor that the test developer did not 
know of or did not control. By randomly selecting re- 
spondents the sample is chosen with known probable limits 
of error for all factors, whether or not they are known at 
the time the sample is drawn. Because of practical con- 
siderations and the large number of variables that can 
influence test scores, the test developer cannot hope 

to control all possible biasing factors without random 
sampling. 58 pages. $2.00. Mic 57-4338 


PSYCHOLOGICAL ASPECTS OF CONFORMITY 
BEHAVIOR OF MEN AND WOMEN 


(Publication No. 23,055) 


Jane Hubbard Srygley Mouton, Ph.D. 
The University of Texas, 1957 


Supervisor: Robert R. Blake, Ph.D. 


There is a widely accepted cultural stereotype that 
women are more susceptible to social pressures than are 
men. Though generally accepted, this stereotype never 
has been evaluated under experimental conditions where 
both men and women were exposed to conformity pressures 
in concrete situations with quantitative indices of differ- 
ences between them in their reactions to social influences 
obtained. The purpose of this experiment was to evaluate 
the general contention that women are more susceptible 
than men to conformity pressures. 

Three hypotheses were tested. The first was that 
women are more susceptible to conformity pressures than 
are men for materials with which men and women were 
judged to be equally familiar. The second was that for 
differences between men and women in familiarity with 
the materials being judged, women are more susceptible 
to conformity pressures on materials with which they are 
least familiar and men are more susceptible to conformity 
pressures for materials with which they are least familiar. 
The third was that the pressures for change created by 
men are greater than the pressures for change created by 
women for materials with which men and women were 
judged to be equally familiar and that for materials judged 
to be different in familiarity for men and women, the de- 
gree of influence is directly associated with the degree of 
familiarity with the materials by those creating the coer- 
cive pressures. 

The experimental conditions included presenting three 
tasks, each with different content to fifty male and fifty 
female subjects. Two of the tasks were judged by a stand- 
ardizing group to be of equal familiarity to men and women. 
One of them was a task composed of attitude statements, 
while the other included mental arithmetic problems. The 
third task involved answering information items, with half 
of the selections judged to be items with which men are 
more familiar and half composed of items with which 
women are judged to be more familiar. 

Each subject responded under simulated group condi- 
tions after hearing the responses of two others. “Other” 
subjects were menfor halfof the male subjects and women 
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for the other half of the male subjects. Similarly, half of 
the female subjects responded after hearing the reports of 
two other women, while half responded after hearing the 
reports by two men. By employing this design, it was 
possible to evaluate differences in susceptibility for men 
and for women as a function of familiarity with the mate- 
rials being judged and sex of the other subjects used to 
create social pressures. 

The first hypothesis was not confirmed for materials 
with which men and women are equally familiar, since 
differences in susceptibility were not found between men 
and women under these conditions. The second hypothesis 
was confirmed. Susceptibility to social influences was 
found to be a function of familiarity rather than sex of 
subject when familiarity is related to sex role. The third 
hypothesis, that pressures for change created by men are 
greater than pressures for change created by women was 
not confirmed but rather it was found that women are 
capable of exerting more pressure on both men and women 
for materials with which women are more familiar and 
that women accept more pressure from other women than 
from men for materials with which men and women are 
equally familiar. 

The broad implication for education is that as people 
become more familiar with a wider range of topics they 
should become less subject to possible coercive influences, 
with a consequent decrease in conformity of the kind which 
leads to inappropriate adjustments. 

239 pages. $3.10. Mic 57-4339 


INTER-CASTE TENSION IN TWO VILLAGES 
IN NORTH INDIA 


(Publication No. 23,144) 


Kailash Kumar Singh, Ph.D. 
Cornell University, 1957 


This research is devoted to a study of inter-caste ten- 
Sion in two villages in the district of Jaunpur, U.P., India. 
In the first village, a sample of 234 individuals was drawn 
from the six largest castes, one of these the land-owning 
and ruling Thakur (Kshattriya) caste and the other five 
their tenants and hereditary workers, the Ahirs, Baniyas, 
Chamars, Lohars and the Nonias. In the second village, 
which greatly resembles the first in the pattern of its 
social, economic and political organization but which is 
about half as large in population, 110 individuals from the 
Thakur, Bhar-Chamar and Koiri castes were included in 
the sample. In nearly every caste all males 20-59 years 
old were studied. Two carefully constructed interview 
schedules consisting of 32 questions each were used to 
measure tension. One of the interview schedules was used 
with the Thakurs and the other with the low castes. Certain 
questions were common to both interview schedules. Three 
native speakers of the village dialect, all of whom had had 
considerable experience in interviewing were used to inter- 
view the villagers. High and low caste interviewers were 
used to interview the high and the low castes respectively. 

Though no specific hypotheses were advanced prior to 
the undertaking of the study, a precise and thorough at- 
tempt has been made to investigate the nature and causes 
of inter-caste tension. The amount of tension existing in 





a caste was correlated with such variables as the inter- 
viewee’s age, education, outside contact, economic well- 
being, family size, attitudes toward the caste system and 
involvement in conflict at the time of the study. The rela- 
tionship of tension with caste-related variables such as 
social and economic status, and interaction with the ruling 
caste and the degree of overt conflict with them was also 
examined. 

Most castes were found to be in a state of high tension. 
The core of conflict between castes in both villages was 
found to lie on the one hand in the attempts by the low caste 
people to assert their newly found economic, social and 
political rights, and on the other hand in the desire on the 
part of the dominant Thakurs to suppress such movements 
and to maintain the status quo. 

The amount and nature of tension characterizing a 
caste was found to be a function of the nature of its rela- 
tionship with the Thakurs: the more dependent castes 
were in a higher state of tension than the less dependent 
ones. Similarly, the types of fears and anxieties existing 
in a low caste were related to the nature of its contact or 
association with the Thakurs. While the low castes largely 
felt threatened by the Thakurs, the latter perceived all the 
low castes as the source of danger. The particular way in 
which a caste was perceived as threatening depended 
largely upon the nature of its association with the Thakurs. 

Significant relationships were found to exist between 
conflict at the time of the study and tension and between 
age and tension. Among the low castes the older respond- 
ents tended to show less tension than the younger subjects, 
but the opposite was found to be true in the case of the 
Thakurs. The relationship of tension with other variables 
was not found to be statistically significant. 

An attempt was made to see if the acceptance of caste 
values and beliefs was a cause of tension in the village. 
The data very strongly indicate that this is not so under 
the existing circumstances. The single most significant 
tension producing factor appears to be the abolition of 
zamindari, which has given the low caste people permanent 
rights to land and has, thereby, reduced their economic 
dependence upon the former Thakur landlords. 

200 pages. $2.60. Mic 57-4340 





SOME EFFECTS OF GROUP PROPERTIES 
UPON RECALL 


(Publication No. 22,977) 


Harold E. Yuker, Ph.D. 
New York University, 1954 


Adviser: Dr. Morton Deutsch 


In this experiment four person groups, were used. Each 
group was read a short fable - Bartlett’s War of the Ghosts - 
and immediately afterward each group member wrote down 
the story as accurately as he could recall it. 

When this recall had been completed, the group mem- 
bers were instructed to discuss the story and agree upon 
a group version of it. The leader, chosen by the group, 
was in half of the groups instructed to conduct the discus- 
sion in a democratic manner, and in the remaining groups 
was instructed to behave in an authoritarian fashion. In 
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addition, half of the group members were instructed to 
compete and the other half to cooperate. Thus four differ- 
ent types of groups were created; authoritarian-competi- 
tive, authoritarian-cooperative, democratic-competitive, 
and democratic-cooperative. The time allowed for the 
group recall was held constant for all groups. At the end 
of the specified time interval, each group member was 
instructed to write down his individual recall of the story 
for the second time. Finally, each person filled out a 
questionnaire giving his opinion of various aspects of the 
group atmosphere. | 

Analysis of the questionnaire results revealed signifi- 
cant differences between the groups with regard to the 
basic variables: there were significant differences in the 
amount of competition in the cooperative and competitive 
groups, and significant differences in the amount of demo- 
cratic leader behavior in the democratic and authoritarian 
groups. Few other significant differences between groups 
were found. 

The following results were obtained, as hypothesized: 
(1) The group recall was superior to the individual recall 
in three respects. la) The group recall was superior to 
the average initial individual recall. 1b) The group recall 
was superior to the initial individual recall of the persons 





with thebest memories. 1c) The group recall was superior 
to the average final individual recall. (2) The group recall 
in the cooperative groups was superior to the group recall 
in the competitive groups. (3) The final individual recall 
was superior to the initial individual recall. (4) There 
was less variation within the group on the final individual 
recall than on the initial individual recall. 

These results were discussed with respect to such 
factors as the nature of the task, the size of the group, and 
the group conditions prevailing during the experiment. Of 
the latter, cohesiveness and participation were felt to be 
most important. These two factors were related to the 
hypotheses as explanations both of the finding of group 
differences in some cases, and of the failure to find such 
differences in others. 

Three of the hypotheses were not confirmed, due to a 
failure to provide the adequate experimental conditions: 

(1) The group recall inthe democratic groups will be supe- 
rior to the group recall in the authoritarian groups. 

(2) There will be more improvement from the initial to the 
final individual recall in the democratic than in the author- 
itarian groups. (3) There will be more improvement from the 
initial to the final individual recall in the cooperative than in 
the competitive groups. 107 pages. $2.00. Mic 57-4341 
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STATE, CHURCH AND LAITY IN 
NORWEGIAN SOCIETY: A TYPOLOGICAL 
STUDY OF INSTITUTIONAL CHANGE 


(Publication No. 24,278) 


John Torgny Flint, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Howard Becker 


The study is intended as a contribution to the sociology 
of religious organization bearing on sectarian movements. 
Among procedures utilized are those of culture case study 
and constructive typology. 

A preliminary examination of the Hauge movement re- 
vealed a number of attributes characteristic of sectarian 
movements as treated in the literature. In other contexts, 
similar movements had led to radical breaks with the re- 
ligious and worldly status quo. The problematic situation 
perceived here was that such a break did not occur. A 
culture case study contained in chapters two through five 
was prepared to answer the following research question: 
What factors within the movement and/or its context 
checked the development of what seemed to be an incipient 
sectarian movement? 

Chapters two and three provide a conceptually struc- 
tured survey of the changing relationships between state, 
church functionaries, and church laity. Particular atten- 
tion is given to the sources of structural-normative change 
and to the gross processes whereby a status group (the 





laity) was institutionalized within the Norwegian religious 
order from the conversion to Christianity to the end of the 
eighteenth century. Chapters four and five focus on the 
emergence and development of Haugeanism as a social 
movement within the religious order, the continuities and 
discontinuities of which were traced in the preceding 
chapters. 

An answer, summarized as follows, is then proposed to 
the initial research question: The Hauge movement’s con- 
tainment within the established religious order was a re- 
sult of the relatively high isolation of the peasantry from 
non-Lutheran normative influences, and of a long-term 
indoctrination of that peasantry in highly homogeneous 
Lutheran confessionalism. 

A hypothesis, logically and empirically related to this 
answer, is then formulated at a higher level of abstraction: 
If a social movement, limited in membership to religiously 
qualified adults, appears within a stratum of a society 
which, by virtue of its life-situation within that stratum, 
has been isolated from outside sources of religious - 
normative innovation, and at the same time is thoroughly 
indoctrinated in a homogeneous belief system institutional- 
ized within the religious order of that society, the social 
movement’s normative orientation to that order will be one 
of principled tension and particularistic objection rather 
than the categorical rejection and clear-cut separation 
constituting one of the decisive attributes of the sect type. 

A new type, closely related to the sect through several 
common attributes, but oriented toward the above hypothe - 
sis, is then constructed by drawing on the culture case 
study covering the first phase of Haugean development, 
1796-1804. Four primary categories distinguishing what 
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is here termed the incipient sect are formulated: (a) A 
voluntary association of adults, (b) restricted to those 
satisfying the admission requirements through a conver- 
sion to a new life-orientation as demonstrated in norma- 
tively defined patterns of social action, (c) issues in the 
formation of an exclusive social system of religiously 
qualified persons who, (d) through their definition of the 
religiously qualified person, stand in a relationship of 
principled tension and particularistic objection to the es- 
tablished religious order, while participation in traditional 
religious activities is sustained, often at a higher level 
than among the laity as a whole. 

A secondary set of attributes is then formulated ata 
lower level of abstraction. At this point a validational 
monograph is offered, based on the succeeding phases of 
the movement’s development, for the purpose of determin- 
ing the extent to which the attributes characterizing the 
incipient sect are sustained through time. The major em- 
pirical deviations obtained at this secondary attribute level 
revealed a trend toward accommodation to the established 
religious order. Such a trend corresponds with expecta- 
tions derived from research on other religious movements 
approximating the sect. 408 pages. $5.20. Mic 57-4342 





COLLECTIVITY ORIENTATIONS 
IN CONTEMPORARY JAPAN 


(Publication No. 21,967) 
Yoshiharu Scott Matsumoto, Ph.D. 
The American University, 1957 


The increasing importance of the individual has been 
emphasized by Western sociologists as an outstanding cor- 


relate of the growth of modern industrial-urban phenomena. 


The central problem of this study is the transition of a 
non-Western society from a traditional agrarian economy 
to an industrial-urban one. It is a case study of Japan 
where, in the traditional society, the individualistic orien- 
tations have been culturally de-emphasized. Working hy- 
potheses may be stated as: 

(1) The shift from a rural culture to an industrial na- 
tion, in the case of Japan, has not placed greater 
emphasis on individualism or on self-orientations. 

(2) Basic values and orientations are changing from 
one type of collectivity orientations to another type 
of collectivity orientations. 

The approach of this study is one of comparative social 
analysis contrasting the orientations and values of the 
“traditional” Japanese society of the Edo Period with those 
of post-war Japan. The traditional society is described as 
an oOligarchic, hierarchical, and familial social order, The 
major portion of the study delineates aspects of opinions 
and attitudes in contemporary Japan through the examina- 
tion of recent empirical data, including public opinion 
polls and community and social studies in the Japanese 
sociological literature. The effort is made to piece to- 
gether the widely scattered material into a coherent whole 
which will give some indication of current trends of the 
Japanese society in transition. 

Attitudes toward the family system and the “house” 
(marriage, parent-child relationship, family planning, 
prostitution, status of women, co-education, authoritarian- 





ism, religious practice, and the responsibilities of the 
“house”) indicate that collectivity orientations far outweigh 
individualistic self-orientations. 

The traditional pattern of the work collectivity in the 


framework of true or simulated kinship organization ap- 
pears to remain important in spite of contractual agree- 


ments. In contemporary Japan, the traditional simulated 


familial ties exist in various degrees and intensities in 


every and all social and occupational groups, however 
large or small. Attitudes toward occupations shows the 
weak growth of the consciousness of a “working class” in 
Japan, The occupational hierarchy by popular prestige 
ranking closely duplicates the social hierarchy of shi-no- 
ko-sho (warrior -farmer-artisan-merchant) of Tokugawa 
Japan, The growth of the labor unions tends to stress peer 
group orientations over the hierarchical. : 

In local village life, the dominant practice of primogeni- 
ture, in spite of Occupation reform measures, remains as 
a strong indicator of the importance of the collectivity 
orientations. Principles, platforms, and political parties 
have meant less to rural electorates than personal and 
family ties. The land reform bill instigated by the Occu- 
pation, while somewhat leveling the traditional system of 
landownership by eliminating absentee landlords, has made 
little impact on the life-way of rural Japan. In agricultural 
communities, the shift where it is occurring is from a 
descent-organized society toward a co-residence society 
which emphasizes areal ties over the familial orientations. 

Poll data clearly indicate that the favorable sentiment 
towards the “humanized” person of the Emperor is pan- 
Japanese, The increased importance of the Social Demo- 
cratic Party (Socialists) on the Japanese political scene in 
the post-war period is a strong indicator of the trend in 
alteration of value-orientations. That political power can 
no longer be vested in the “ruling few” of the Liberal 
Democratic Party (Conservatives) is highly significant. 
Rather than emphasizing the Western notion of the integrity 
of the individual, the shift is toward left-wing political 
affiliations: with emphasis on democratic socialism. 

Collectivity orientations remain a dominant part of the 
social environment of contemporary Japan. Where atti- 
tudinal changes are occurring, they are shifting from the 
traditional collectivity orientations based on unilateral 
ancestry, paternal authoritarianism, and hierarchical doc- 
trines toward a new set of collectivity orientations based 
on collateral ties, peer groups, and egalitarian principles. 

278 pages. $3.60. Mic 57-4343 


THE RELATIONSHIP OF FAMILY SIZE AND 
SOCIO-CULTURAL VARIABLES TO 
ATTITUDES TOWARD FAMILY PLANNING IN 
A VILLAGE OF INDIA 


(Publication No. 23,109) 


William Almy Morrison, Ph.D. 
The University of Connecticut, 1957 


The purpose of this dissertation is to achieve an under- 
standing of the patterns of association between the family 
planning attitudes and socio-cultural and demographic 
characteristics of the people of Badlapur, a village in 
Bombay State, India. To gain this understanding, the data 
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gathered in the field survey in Badlapur are treated by the 
statistical techniques of cluster analysis and multiple re- 
gression analysis. From the results of the statistical an 
alysis, predictive regression equations for family planning 
attitudes are derived. These equations indicate which 
characteristics predict the presence of positive and nega- 
tive attitudes toward family planning in an individual. 

This study is based upon samples of married male and 
married female populations of Badlapur, drawn in 1954, 
The sample of 124 males consists of married males 15-54 
years of age. The P values for the variables of age, edu- 
cation, caste and occupation indicate that the sample does 
not deviate significantly from the universe. The female 
sample, 126 married females 15-44 years of age, is rep- 
resentative of the universe population with respect to caste 
and age, but is selected with respect to education and prob- 
ably also with respect to occupation of husband. 

The cluster analysis enabled the eleven variable of each 
matrix to be grouped into clusters of variables represent- 
ing basic factors. In the male sample, Socio-cultural, 
Family Size and Attitudinal Clusters were developed. In 
the female sample, the analysis delineated two clusters, 
Socio-cultural and Family Size, These clusters mean that 
those males favoring limitation of family size also tend to 
favor the use of contraceptives. Their attitudes are not 
affected to any degree by differences in socio-cultural 
status, but are dependent largely upon the size of family. 
Among the females, there is little relationship between 
willingness to limit the size of family and willingness to 
use contraceptive measures. Their desire to limit family 
size is highly related to family size, while willingness to 
use contraception is dependent upon socio-cultural status. 

The results of the multiple regression analysis were 
the development of a male and a female predictive equation 














with and without the inclusion of the variable desire for no 
additional offspring as a possible predictor, The multiple 
regression analysis reveals a high degree of predictability 
of these attitudes. However, the predictive equations of 
the male and female subjects differ. 

These conclusions are drawn from the study. The mani- 
festation of a desire for no additional children is largely 
dependent upon the number of children and the socio- 
cultural characteristics of the male villager. The village 
woman not only desires a smaller family than the men but 
also desires to stop bearing children after reaching her 
middle thirties. This desire for limitation of progeny is a 
basic component of the traditional value system of the vil- 
lage female, for the degree of socio-cultural sophistication 
that she possesses has very little to do with the manifesta- 
tion of this desire. The development of an attitude of will- 
ingness to use contraception is, however, chiefly related 
to the degree of socio-cultural sophistication among both 
the males and females of the village. Education, in terms 
of the variables considered here, is the key to this attitude. 
It seems that the acceptance of family planning techniques, 
as they now exist, rests upon the raising of educational 
standards in India, Also vastly improved contraceptives 
could conceivably be a factor in increasing the acceptance 
of birth control family planning among those groups which 
now do not accept contraceptives as they are known. 

172 pages. $2.25. Mic 57-4344 








ROLE SPECIALIZATION IN SUPERVISION 
(Publication No. 23,083) 


Ian Campbell Ross, Ph.D. 
Columbia University, 1957 


Statement of the problem 

In order to have members of an organization provide 
the cooperative effort that the concept organization implies, 
there are two executive functions which the organization 
must have performed for its members. These are to de- 
fine for each member the contributions which are expected 
of him, and to make sure that the organization receives 
from the member the contributions so defined, In the us- 
ual organization in which each subordinate reports to one 
supervisor, both of these executive functions are performed 
by the same individual. However, the functions are suffi- 
ciently different that they may set up confused supervisory 
role expectations. Consequently, the subordinate may not 
have a clearly defined relationship to the supervisor. 
Specifically, the subordinate may vacillate between seeing 
his supervisor as having a role that helps and develops his 
utility to the organization, and as having a role which re- 
quires performance of him under penalty of some depriva- 
tion. As a result of this ambiguity, the subordinate may 
not accept or facilitate these functions when they are re- 
quired by the needs of the organization. 








Empirical investigation of the problem 

In order to test whether or not the location of both func- 
tions in a single supervisor has these inhibiting effects on 
subordinates, an organization was compared at a time 
when both functions were performed by the same super - 
visor and at another time when each supervisor performed 
only one of these two functions. The specialization was 
made for purposes of this experiment. The function of de- 
fining the contributions was developed into a helping- 
training role for most of the supervisors. The function of 
obtaining contributions had to be sub-divided between two 
different supervisory specialists, one who performed 
quality control examinations of the subordinates’ work and 
another who supervised the work assignments of the sub- 
ordinates. 

Data in the form of the communication initiated by sub- 
ordinates to supervisors as well as questionnaires from 
the subordinates were used to assess the differences in 
the extent to which the subordinates accepted and helped 
initiate the functions in which we are interested. 





Results 

The major hypothesis is that the activity of the super- 
visors in regard to the two executive functions under con- 
sideration will be more accepted by subordinates when the 
supervisors are specialized. In order to operationalize 
this hypothesis, a model of assumed determinants of sub- 
ordinate communication was developed and from it were 
derived four operational hypotheses. These were that 
more help would be requested when supervision was spec- 
ialized, that there would be fewer attempts to build per- 
sonal relationships with the supervisor, that asking for 
help would be more inversely related to the experience of 
the subordinate and less related to the attitudes of the 
subordinate. Independently derived were operational hy- 
potheses that the subordinates would report supervisors 
more helpful during specialization and would prefer the 
specialized arrangements, 
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The data confirmed several of the six operational hy- 
potheses since there was more asking for help and less 
relationship-building behavior in the period of specializa- 
tion. There was also some preference for specialization. 
Other hypotheses were not confirmed, apparently because 
the assumption in the model that attitudes would be related 
to communication during the conventionally organized pe- 
riod was not a proper assumption. | 

In general, there is some indication that the specializa- 
tion of the supervisors in the manner indicated makes the 
executive functions of our problem more accessible to 
subordinates than is the case when the situation is organ- 
ized in the usual manner. 165 pages. $2.20. Mic 57-4345 


VALUE FACTORS IN MIGRATION: 
RURAL RESIDENCE VALUES ASSOCIATED 
WITH RURAL TO URBAN MIGRATION 


(Publication No, 23,145) 


Darwin Dale Solomon, Ph.D. 
Cornell University, 1957 


This study deals with the theoretical proposition that, 
situational factors being equal, measurable value concepts 
which people have regarding the relative desirability of 
particular aspects of the rural versus urban environments 
(residence values) are important factors in the selectivity 
of migration. The major hypothesis was that, other things 
being equal, the married sons and daughters of native-born, 
open-country residents of Broome County, New York, who 
were living in the open country at least four years previous 
to 18 years of age and are now between 19 and 50 years of 
age, will differ in their evaluation of specific aspects of 
rural versus urban conditions of living by rural and urban 
residence, The sample of 112 persons, 56 open-country 
residents and 56 urban residents, was selected by a proba- 
bility area sampling procedure. 

The particular values tested were those indexed by a 
version of Anderson’s Values of Rural Living Scale, re- 
vised and validated on criterion groups, and a values rank- 
ing scale after Woodruff and Reeder. 

The biserial correlation technique was used to test the 
major null hypothesis of no difference in rural values 
scores between migrants and non-migrants. The minor 
hypotheses were tested by the chi square technique. 

To determine whether inadequately controlled factors 
were functioning as intervening variables, explaining both 
dependent and independent variables of the major hypothe - 
sis, the hypotheses of no association with both migration 
and values were tested. Other than migration, the only 
factor on which the hypothesis of no association could not 
be rejected at the five percent confidence level was that of 
total social participation scores. The association of high 
participation with both value extremes is consistent with 
both the concepts of social adjustment and values as be- 
havioral determinants. 

The rural values scores for the migrants were signifi- 
cantly lower both for total and for every subscale (Health, 
Education, Recreation, Aesthetics, Community, Facilities, 
Family Life, and Rearing Children) at the five percent con- 
fidence level. Both migrants and non-migrants rated the 
rural environment highest on the facilities for living, rec- 
reational, and aesthetic aspects. 





Comparisons were made of the distribution of rank or- 
ders of conditions of living on the basis of importance and 
of difficulty of accomplishment in the present environment 
for the migrants and non-migrants in the sample by the chi 
square technique. Migrants tended to prefer the educational, 
intellectual, and religious activities of the city. Non- 
migrants tended to prefer the country for a better home 
life, healthy living conditions, hobbies, and aesthetic en- 
joyment. 

Based on the logic of parental influence on values held 
by their children, the reasons given by the parents of the 
sample for choosing country living were classified to test 
the argument that the value differences measured in fact 
preceded migration. The parents of non-migrants gave 
more varied, more specific and a greater number of ad- 
vantages to country living than did a matched sample of 
other open-country residents and the specific aspects of 
the rural environment on which they differed were similar 
to those on which the study sample differed. 

The major hypothesis was accepted. It was concluded 
that the evidence lends support to the hypothesis that for ° 
those persons living in the open country of Broome County, 
New York until 18 years of age, the values tested were 
important in their decision to migrate or not, even though 
the ex post facto design makes acceptance tentative. This 
conclusion supports the proposition that relative ratings of 
specific aspects of environment of the rural reared are 
important in the decisions of individuals on whether to mi- 
grate to or from the city, and the even more general prop- 
osition that identifiable values are important in the condi- 
tioning of behavior in problematic situations where habit 
is not directly applicable. 281 pages. $3.65. Mic 57-4346 


VOICES OF THE PEOPLE. 
A STUDY OF POLITICAL MASS MAIL. 


(Publication No. 23,088) 


Leila Aline Sussmann, Ph.D. 
Columbia University, 1957 


This is a study of mass political letter-writing in 
America. Part I examines political mail in historical per- 
spective, beginning with Colonial times down to the present. 
Part II examines the use of mass mail by the politicians 
who receive it, with particular emphasis on the case of 
Franklin D. Roosevelt. Part III inquires into the social 
characteristics of political letter-writing and into the pat- 
terns of letter-writing behavior. It is based on data from 
a number of previous studies and on the data arising from 
an analysis of Roosevelt’s campaign mail in 1932 and 1940. 
Part IV analyzes the content of the mail in these two cam- 
paigns. 

The following are the main conclusions. Humble citi- 
zens as well as important ones have always written to the 
American Presidents and to Congress. However, the rate 
of letter-writing to President Wilson during World War I~ 
was no higher than the rate of letter-writing to Lincoln 
during the Civil War. Letter-writing rates increased rap- 
idly in the 1930’s reaching a new high level which has since 
been maintained, This has been due to the rising level of 
education, the development of mass media for the dissemi- 
nation of political news and the enlarged importance of the 
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federal government in national life. Two other factors 
also played a role. American broadcasters “trained” the 
radio audience to respond to programs by writing letters, 
partly because mail was, at first, their only means for 
finding out about audience size and characteristics and 
partly as an advertising device. Roosevelt encouraged his 
radio audiences to write to him because mail was one of 
his many channels of information about the state of public 
opinion. 

Roosevelt encouraged political letter-writing, too, as a 
way of mobilizing public support for a program. He devel- 
oped practices for replying individually to every letter re- 
ceived; these practices increased his popularity and 
strengthened him politically. He also used mail as a way 
of bringing pressure on the legislature when he was having 
difficulty getting his programs enacted into law. His radio 
audiences often wrote their Congressmen to “do what the 
President wants.” All of these uses of mail are now com- 
mon practice among officeholders. 

As in other forms of political behavior, the people who 
engage in political letter-writing are, on the average, of 
higher income, educational and occupational status than the 
population at large. They are also more likely to engage 
in other kinds of political activity. 

Out of a pragmatic reluctance to waste their efforts, 
letter-writers seldom try to convert representatives of the 
opposition to their own point of view. They write to politi- 
cians whom they support rather than those whom they 
oppose. At the same time, people are more likely to write 
if they fear the outcome of a contest than if they are confi- 
dent of victory. 

These patterns of behavior apply only to mail concern- 
ing issues or political strategy. Political fan mail and 
mail asking personal favors follow other patterns. Fan 
mail is especially likely to be stimulated by a mass com- 
munication. 

Finally, an analysis of the reference groups which writ- 
ers mentioned to identify themselves and to justify their 
opinions showed that writers of high socio-economic status 
identified themselves in terms of their achieved statuses, 
but justified their views in terms of collective goals, 
whereas writers of low socio-economic status identified 
themselves in terms of their ascribed statuses but justified 
their views in terms of interests of specific status cate- 
gories to which they belonged. 

432 pages. $5.50. Mic 57-4347 


SOCIOLOGY, FAMILY 


A STUDY OF THE RELIGIOUS PRACTICES, 
VALUES, AND ATTITUDES IN 
A SELECTED GROUP OF FAMILIES 


(Publication No. 23,128) 


Christine Cox, Ph.D. 
Cornell University, 1957 


This is a study of the religious practices, values, and 
attitudes in a group of 41 families of high educational and 
socio-economic status. The specific aims were: 1) to de- 
scribe formal religious practices and patterns of partici- 
pation in the families, 2) to determine the religious values 





and attitudes of the parents, 3) to investigate the relation- 
ships between the religious values and attitudes of parents 
and the formal practices and patterns of participation in 
their homes, and 4) to compare religious practices and 
patterns of participation in families of orientation and pro- 
creation, 

A questionnaire-interview schedule was used to obtain 
information about religious practices. The Allport-Vernon 
Study of Values was employed to measure religious values, 
and the religious scales from the Gardiner Attitude Ques- 
tionnaire to measure religious attitudes. Instruments were 
administered during visits to the home, both fathers and 
mothers being interviewed. Data were analyzed for differ - 
ences in the denominational groups represented in the 
sample and for differences in church attenders and non- 
church attenders., 

Findings indicated that almost all of the families were 
religiously identified and that a considerable majority par - 
ticipated actively in church activities and home practices. 
The degree of participation was greatest in Catholic fami- 
lies and least in families of mixed religious identification. 
There was some indication of a relationship between re- 
ligious practices in families of orientation and procreation. 
Religious values ranked first or second in the value hier- 
archies of almost three-fifths of the families and were re- 
lated to denomination and to the extent of religious partici- 
pation in the home. Religious attitudes were also related | 
to the extent of religious participation in the home. Church 
attenders had on the average twice as many religious 
practices as non-church attenders, and they obtained higher 
scores on both the religious scale of the Allport-Vernon and 
on the religious attitude scales. 

On the basis of findings from the highly selected sam- 
ple in this investigation, the following tentative conclusions 
have been drawn. They should, however, be regarded only 
as promising hypotheses and subjected to further investi- 
gation. These are: 


1. There is a high degree of religious identification 
and participation in church activities in families in 
which parents are highly educated and fathers are 
professional men. 

. Inthe majority of families in which parents are 
highly educated and fathers are professional men, 
there is formal religious activity in the home. 

. In the majority of families in which parents are 
highly educated and fathers are professional men, 
there is satisfaction with religious denomination. 

. Religious participation is greater in Catholic fam- 
ilies than in Protestant, Jewish, or mixed and non- 
identified families. 

. There is a significant positive relationship between 
the frequency of church attendance and the extent 
of other formal religious activity in the home. 

. There is a greater degree of satisfaction with re- 
ligious denomination in church-attending families 
than in non-church-attending ones. 

. There is, to some extent, a positive relationship 
between the extent of formal religious activity in 
families of orientation and procreation, 

. High religious values predominate in families in 
which parents are highly educated and fathers are 
professional men. 

. There is a positive relationship between religious 
values and attitudes, and between religious values 
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and attitudes and the extent of formal religious ac- 
tivity in the home. 

. There are higher religious values in Catholic fam- 
ilies than in other groups. 

. There are higher religious values in church- 
attending families than in non-church-attending 
ones, 429 pages. $5.50. Mic 57-4348 


PATTERNS OF FAMILY READJUSTMENT TO 
TORNADIC DISASTERS: 
A SOCIOLOGICAL CASE STUDY 


(Publication No. 23,028) 


Fred Roberts Crawford, Ph.D. 
The University of Texas, 1957 


Supervisor: Harry Estill Moore 


This study consisted of an analysis of certain factors 
which were influential in producing family crises and sub- 
sequent readjustments following the tornadoes which 
struck Waco and San Angelo, Texas, on May 11, 1953. The- 
ories developed by Koos, Hill, and others formed the gen- 
eral foundation of this study and were used to develop a 
graphic formula which served as the analytical guide, This 
graphic formula consisted of six components representing 
the phases of a disaster crisis. These were: (1) the fam- 
ily’s condition just prior to the tornado; (2) the impact of 
the tornado; (3) the more lasting effects of the tornado; 

(4) the definition of crisis by the family; (5) the readjus- 
tive activities which followed this definition; and (6) the 
level of readjustment achieved by the family some months 
after the disaster. 

A schedule was employed in interviewing 349 white 
families, each of which had been randomly selected from 
damaged residential areas within the two cities. Statisti- 
cal tests for association, including chi square and analysis 
of variance, were made of the data obtained. Two condi- 
tions were identified and considered to be indicative of un- 
resolved crises if present at the time of the interview with 
each family. These were: (1) financial debt, reported as 
incurred as a result of the disasters; and (2) emotional 
stress, reported as incurred as a result of these same 
disasters, The sample families were grouped into four 
types according to the presence or absence of either or 
both of these conditions. The families with both residual 
conditions were considered to have achieved the least ade- 
quate level of readjustment. The families with neither of 
these conditions present were considered to have been 
most successful in their readjustments. 

In essence, the tornadoes were intrusive forces which 
either did or did not activate crises among the sample 
families. All of the components of the graphic formula 
were instrumental in the crisis process. Also, the crises 
produced in these disasters were found to be complex 
emergent situations composed of many kinds and degrees 
of lesser crisis conditions. 

The sample families experienced many different kinds 
and degrees of damage, disruption, andinjury. In general, 
the most severe damages, disruptions and injuries were 
associated with those families which had achieved the least 
adequate level of readjustment. The families which had 





been relatively unaffected were fairly successful in their 
readjustments. 

Emotional stress, as a single residual condition, was 
found to be associated with the death of a parent; severe 
injury; severe damages, which were at least in part cov- 
ered by relief grants or insurance; and extreme disrup- 
tions of family life. However, emotional stress was not 
usually identified as a family problem even though there 
were some members affected in this way. 

Those families with only financial debt present as a 
residual condition had not been as severely affected al- 
though often their preimpact economic condition was so 
marginal that any loss would have been difficult to replace. 
These families did not receive adequate relief grants, nor 
were their losses covered by insurance. 

The families in each type were found to have factors 
and characteristics in common other than their achieved 
level of readjustment, suggesting that as similar social 
units they had responded in similar ways to similar crisis 
situations. Also, these families displayed a high resiliency. 
Although confronted, in many instances, by severe crises 
following the tornadoes, these families worked out solu- 
tions to their problems with little aid from outside 
sources. It also appears evident that the postimpact ac- 
tivities of these families were goal directed. On the whole, 
the literature consulted served as a widely adequate basis 
for an understanding of the actions at the family level which 
occurred in these two tornadic disaster situations. 

355 pages. $4.55. Mic 57-4349 


FAMILIAL FACTORS IN OCCUPATIONAL 
MOBILITY AND ASPIRATION AMONG SALESMEN 


(Publication No. 19,009) 


Paul Lasakow, Ph.D. 
Northwestern University, 1956 


The study dealt with the general hypothesis that family 
structure and family status are significantly associated 
with social mobility and level of aspiration in a sample of 
1391 salesmen. The structural variables utilized were the 
size of family of origin and birth position of salesmen. 
The status variables utilized were the statuses of the 
salesmen, their fathers and their siblings, The social 
mobility variables utilized pertained to intergenerational 
and intragenerational social mobility. Intergenerational 
social mobility had reference to the difference in status 
between the salesmen and their fathers. Intragenerational 
social mobility had reference to career and income 
changes. Career social mobility was measured by the dif- 
ference in status of the current occupation of the sales- 
men when compared with their third job back. Income 
mobility was measured by the percentage change in earn- 
ings from the third job back to the second job back, and 
from the second job back to the present occupation, The 
level of aspiration variables utilized pertained to desire 
and likelihood of achievement. Desire was measured by 
responses to a question concerning the ultimate income to 
which the respondents aspired. Likelihood of achievement 
was measured by the time necessary to achieve aspired 
income. This was measured by a ratio based on a projec- 
tion of past income mobility. 
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From the general hypothesis fifteen subhypotheses were 
deduced, These hypotheses were tested by chi-square an- 
alysis. Chi-squares were computed with and without the 
age of the salesmen being controlled. 

The analyses arrived at two major conclusions: 

1. The variables dealing with the structure of the fam- 
ily of origin do not have significant influence upon the so- 
cial mobility and level of aspiration of salesmen. This 
conclusion seems to hold for both family size and birth 
order, In spite of the lack of significant association be- 
tween social mobility, level of aspiration, and the birth po- 
sitions, the sample of salesmen was significantly overrep- 
resented with the youngest born. 

2. The second conclusion drawn from an analysis of 
the data is that the status of the family is significantly as- 
sociated with most aspects of social mobility and level of 
aspiration, The association noted between status and social 
mobility seems to be a function of the phase of the career 
in which the salesman is found, Status influences are more 
strongly associated with social mobility in the earlier 
phases of the salesman’s career than in the later phases. 
Status factors are found to be associated with ultimate in- 

. come desired but not with the likelihood of achievement of 
this income. The data led to the conclusion thai the sta- 
tuses of the father and the siblings form a single rather 
than separate influence group. 

The findings have implications for stratification and 
mobility theory as well as for research methodology. The 
findings point to several needs: (1) the need for a multidi- 
mensional approach to social mobility studies; (2) the need 
to study social mobility both in terms of vertical social 
mobility, or movement through strata, and horizontal so- 
cial mobility, or movement through situses; and (3) the 
need for more intensive studies of particular types of sales 
roles, 200 pages. $2.60. Mic 57-4350 


SOCIOLOGY, RACE QUESTION 


A STUDY OF THE ABSORPTION AND 
INTEGRATION OF THE YEMENITE 
JEW IN THE STATE OF ISRAEL 


(Publication No. 22,740) 


J. Ida Jiggetts, Ed.D. 
New York University, 1957 


Rarely does the social scientist have an opportunity to 
analyse the voluntary transplanting of an entire community 
into another culture. The Jews of Yemen, who, after an 
isolation of over two thousand years, undertook such a mi- 
gration to Israel in the period from 1948 to 1950, provided 
such an opportunity. 





The present study was undertaken to determine the ef- 
fectiveness with which the processes of absorption and in- 
tegration have aided the Yemenite immigrant to take his 
rightful place in what S. D. Goitein has termed “the Israel 
amalgam.” 

The investigator probed deeply into the history and cul- 
ture of the Jews in Yemen, Although by modern standards 
primitive and illiterate, they had a strong cultural heritage 
based on the Bible, and their close-knit social and reli- 
gious life was oriented toward the fulfillment of the Bibli- 
cal prophecy of Isaiah (XL:31) promising a return to the 
Homeland, Israel. 

The data were secured through library research and 
two field trips to Israel, one in 1950, and the other in 1953. 
During these field trips, the investigator utilized appropri- 
ate anthropological and sociological field techniques. 
These included a questionnaire, administered in the course 
of both trips to 1038 persons, of whom 348 were Yemenite 
Jews and 690 were non-Yemenites, and participant obser - 
vation, with considerable periods of time spent at schools, 
settlements, transit camps and hospitals. The investigator 
also partook of the social life and activities of the Yemenite 
Jews, joining with them at their meals, at-their work, their 
recreation, and their religious worship. 

Wherever possible, the investigator spoke in the native 
language, Hebrew. Where this was not feasible, an inter- 
preter was employed who knew Hebrew, Arabic and English. 

The data collected included information regarding in- 
terpersonal attitudes as between Yemenite and non- 
Yemenite Jews, intergroup tensions and affinity, intergen- 
eration tensions, adjustment of Yemenite Jews to economic 
and social conditions, both as a group and as individuals, 
the significance of color in the determination of prejudice 
and discrimination, the role of governmental and social 
agencies in the process of absorption and integration, and 
the part the Yemenite Jew can play in the overall planning 
for the future development of the State of Israel. 

Analysis of this data by approved statistical methods 
shows clearly that the Yemenite Jew has been able to make 
a positive adjustment to his new life, limited only by his 
specialized abilities, the severe handicaps of language and 
cultural difference, and the comparatively brief span of 
time that has elapsed. 

This study indicates that an entire people can be trans- 
planted successfully to another culture if a) they have 
within them the necessary qualifications for adapting to 
change, and b) the people among whom they will make 
their new home put forth every effort to facilitate their 
absorption and integration into the new culture. 

The material herein presented offers significant data 
to social scientists and educators concerned with problems 
of cultural adaptability, education for community living, 
and the correlation of skin color with social prejudice and 
discrimination. Similarly, it provides an unusual imstance 
of absorption and integration in process which can be used 
as a guide in future governmental planning in contact situa- 
tions. 178 pages. $2.35. Mic 57-4351 
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THE PUBLIC SPEAKING OF THE TYPICAL 
NORTH AMERICAN PLAINS INDIANS OF 
THE NINETEENTH CENTURY 


(Publication No. 23,183) 


Theodore John Balgooyen, Ph.D. 
Stanford University, 1957 


The purpose of this investigation was to determine the 
nature and function of public speaking in one of the most 
important primitive culture areas in North America. 

The major divisions include: the nature of the audience, 
the role of the speaker, the types of speech occasions, and 
the rhetorical elements found in the speeches themselves. 

Nine typical Plains tribes were selected. During the 
nineteenth century these warfaring, buffalo hunting nomads 
were the chief inhabitants of the region between the Mis- 
Sissippi River and the Rocky Mountains. Their love of both 
personal freedom and communal life inspired them to de- 
velop democratic institutions which relied heavily upon the 
use of public speaking. 

The invasion of the Plains by the white pioneers brought 
forth tribal leaders who called upon the Indians to unite 
against the white, but no voice was strong enough to unite 
all of the hostile tribes into a single fighting force. 

The role of the speaker was familiar to everyone in 
Plains Indian culture. Every adult male was expected to 
be able to speak on any tribal problem, broadcast his own 
accomplishments, and act as his own missionary. Women, 
though not granted the same privileges of speaking as men, 
could earn these rights. 

The most prominent speakers were the principal chiefs, 


the war chiefs, the medicine men, and the criers or heralds. 


Since these leaders had little or no police power they de- 
pended largely on the power of persuasive speaking to af- 
fect social action. 

The meetings of the tribal council were the most com- 
mon occasions for speechmaking, but the most dramatic 
and colorful were associated with warfare. Social occa- 
sions were generally the concern of tribal societies while 
religious occasions included the whole tribe. 

Nine principal topics or sources of argument were 
found in the speeches. These topics were identified as 
dominant values or themes in Plains Indian culture. The 
speeches also revealed a significant counterbalancing of 
the principal themes. 

The speeches contained a substantial amount of logical 
proof. The speakers were familiar with all types of evi- 
dence and were particularly partial to the use of material 
objects and references to their own physical appearance. 
All forms of reasoning were exemplified with a prefer - 
ence indicated for the inductive pattern. 

Emotional proof found in the speeches were classified 
as appeals to pity, pride, hatred, and shame. These 
appeals were extensive but not excessive. 

The disposition or arrangement of the materials of 
most of the speeches indicated that the speakers presented 
their ideas as they occurred to them and not according to 
any preconceived order. 
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Appraisals of style, memory, and delivery were diffi- 
cult because of the nature of the source materials. The 
most noteworthy characteristic of style was the abundance 
of minute details. Preparation for speaking was probably 
not extensive except for ceremonial speeches which were 
memorized. In delivery there seemed to be a minimum of 
rules with each speaker developing his own peculiar style 
of presentation. ; 

Standard ethnographic and historical materials on the 
Plains Indians were shown to be rich sources for the study 
of public speaking, and the speeches analyzed proved to be 
excellent sources for discovering dominant values, 

On the whole, Plains Indian society was more dependent 
upon public speaking as a formal means of communication 
than Western society is today. Formal public speaking was 
indispensable to the individual as a means of gaining status 
and to the whole society as a means of social control. 

390 pages. $5.00. Mic 57-4352 


A FUNDAMENTAL FREQUENCY ANALYSIS 
OF HARSH VOCAL QUALITY 


(Publication No. 23,186) 


Ned Welcome Bowler, Ph.D. 
Stanford University, 1957 


One persistent problem encountered in the study of 
speech and voice is the identification and description of 
voice quality. Lack of definitive data, especially acoustic 
data, that can be applied to the description of specific 
voice qualities has resulted in an abundance of conflicting 
and overlapping terminology based largely on subjective 
impression. This study, therefore, attempted to determine 
if judged harsh vocal quality could be reduced to meaning- 
ful acoustic measures, using the technique of fundamental 
frequency analysis, which might provide a better under - 
standing of the phenomenon and suggest potentially fruitful 
lines of future research, 

Forty-four voice samples were recorded on high qual- 
ity tape recording equipment and were submitted to two 
expert judgments, one to determine if harsh quality was 
present in a given sample and the second to determine on 
which specific words and phrases harshness was either 
present or absent, since it was observed to be intermittent. 
Twenty-eight of the subjects, twenty-three males and five 
females, were judged to possess vocal characteristics 
comparable to three criteria samples of harshness and 
were submitted to the second judgment. The results of 
these judgments provided the investigator with two cate- 
gories of selected portions — harsh and non-harsh -— to be 
used in making the oscillograms., 

Oscillograms of the selected portions were obtained 
using a recording galvanometer oscillograph with a built-in 
timing mechanism and paper carriage. The oscillograms 
were analyzed for fundamental frequency characteristics 
using the average wave-length method, desired fundamental 
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frequency measures were extracted, and comparisons were 
made between the harsh and non-harsh portions. The tabu- 
lated measures included: total range, median fundamental 
frequencies, and measures of frequency variation, espe- 
cially frequency variations of an extreme and abrupt nature, 
Subjects were grouped in several categories: all male, 
adult male, young-adult male, female, and adult males 
simulating harshness. The association of aperiodicity with 
abrupt changes in fundamental frequency also was examined, 
and finally, certain findings of this study were compared 
with results from previous studies involving normal 
speakers, 

Results of the study seem to substantiate the following 
observations with respect to harsh vocal quality as de- 
fined in the present investigation: 

1. Perceived harsh quality is characterized by: (a) ex- 
treme and abrupt changes in fundamental frequency (fre- 
quency breaks) not present in the non-harsh portions, 
typically one octave in extent and occurring in both upward 
and downward directions, with a rate of occurrence of 5.0 
breaks per second for all subjects; (b) a higher incidence 
of low frequencies than is present in non-harsh quality, the 
third quartile for the harsh portions (110.5 c.p.s) falling 
below the median of the non-harsh portions (127.1 c.p.s); 
and (c) lower than normal median fundamental frequency 
values, 95.4 c.p.s. for the harsh samples as compared to 
Cs (130.8 c.p.s) frequently cited as average pitch level for 
male speakers. 

2. Harsh quality apparently is intermittent, since all 
subjects were judged to display some non-harsh phonation 
as well as harsh phonation, and the oscillograms substan- 
tiated these judgments. 

3. Harsh quality is most prevalent on falling inflections 
and on terminations of tone, the highest rate of occurrence 
(13.3 breaks per second) characterizing these phases of 
phonation. 

4, Harsh quality seems to be sufficiently distinctive to 
permit accurate judgments regarding its presence or ab- 
sence in samples of recorded phonation if adequate criteria 
are used, | 

0. Harsh quality seems to be associated with aperio- 
dicity, although to a lesser extent than with extreme and 
abrupt changes in fundamental frequency. Aperiodicity was 
frequently, but not invariably, associated with frequency 
breaks and was not present in the portions judged to be 
non-harsh, 

6. Skilled subjects seem to be able to simulate a qual- 
ity that is essentially comparable to harsh quality, since 
the judges did not make any distinction between natural and 
simulated samples, and the oscillograms showed no obvious 
discrepancies in the fundamental frequency characteristics 
of the two. 128 pages. $2.00. Mic 57-4353 


A COLORIMETRIC ANXIETY MEASURE OF 
STUTTERING AND EXPECTANCY ADAPTATION 


(Publication No. 23,306) 
Eugene Jerome Brutten, Ph.D. 
University of Illinois, 1957 


The adaptation effect in stuttering refers to the behav- 
ioral finding that the frequency of such behavior decreases 





as a negatively accelerating decreasing function during 
massed oral readings of the same material. The lawful- 
ness of the decrement from the initial frequency, the mag- 
nitude of the initial frequency, and the rate of its decline 
have fostered two major explanatory constructs. The dec- 
remental curve has been regarded as evidence of experi- 
mental extinction due to non-reinforcement or a sign of an 
antecedent reduction in the anxiety drive level. The hy- 
pothesis of this study suggests that both a decrement in 
anxiety drive level and an increment in reactive and con- 
ditioned inhibition are the antecedents to a reduction in the 
momentary response potential of stuttering. 

A test of the anxiety aspect of the proposed hypothesis 
required an objective means of measuring momentary anx- 
iety states. A (finger tip) colorimetric technique was de- 
vised to measure the palmar sweating of 33 stutterers and 
33 non-stutterers (matched for age to the nearest birthday, 
sex, and gross educational level) in a non-verbal “quies- 
cent” condition, in a verbal condition, and during the first, 
third, fifth, and seventh stuttering and expectancy adapta- 
tion readings. 


Results and Conclusions 





The data were evaluated by means of non-parametric 
techniques and a five per cent level of confidence. Palmar 
sweating during “quiescent,” stuttering, and expectancy 
behavior indicated that: 

(1) stutterers were not significantly more anxious than 


(6) 


(7) 


non-stutterers in a non-verbal situation; 

(a) stutterers classified as “mild,” “moderate,” 
or “severe” were not more anxious or in- 
creasingly more anxious than non-stutterers; 

(b) stutterers classified as “mild,” “moderate,” 
or “severe” were not differentially separated 
along an anxiety continuum; 

stutterers appeared to show more speech associated 
anxiety than non-stutterers although conflicting and 
therefore inconclusive significance was found by 
means of the Sign Test and the Wilcoxen (5.5 and 
20 per cent level of confidence, respectively); 
stuttering and anxiety adaptation were highly simi- 
lar in decremental form and slope. The decrease 
in stuttering frequency and palmar sweating be- 
tween readings one and seven were both significant 
beyond the one per cent level of confidence; 
adaptation appeared to be the resultant of both a 
reduction in anxiety drive level and an increment 
in inhibition since “niild,” “moderate,” and “severe” 
frequency sub-groups showed a progressively 
greater decremental adaptation which did not co- 
vary with anxiety reduction; 

expectancy and anxiety adaptation of stutterers co- 
varied though palmar sweating was apparently 
more sensitive to anticipatory apprehension; 

the significant decrement in the non-fluencies of 
non-stutterers was not associated with a similar 
decrement in anxiety as measured by palmar 
sweating; 

the significant decrement in the expectancies and 
anxiety of non-stutterers did not appear to co-vary. 


These findings suggest that stutterers are not gener- 
ally more anxious than non-stutterers unless they are in 
situations which involve the noxious cues of verbal inter - 
course, Furthermore, the stuttering and expectancy 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2708 SPEECH — THEATER 





response patterns of stutterers, unlike those of non- 
stutterers, indicate that anxiety is antecedently associated 
with these cues. 

The proposed hypothesis that stuttering adaptation is 
functionally related to anxiety reduction and inhibitory po- 
tential appears to have been experimentally supported, 

150 pages. $2.00. Mic 57-4354 


A COMPARATIVE ANALYSIS OF 
THE RHETORIC OF ROBERT WATSON 


(Publication No. 23,187) 


Marie Bernice Carr, Ph.D. 
Stanford University, 1957 


The purpose of this dissertation was to examine and 
evaluate the contribution of Robert Watson to the field of 
rhetoric and belles lettres. The hope was expressed that 
such a study would not only reveal the nature of Watson’s 
rhetorical theory, but also help to dispel some of the mys- 
tery surrounding the character of Robert Watson, a man 
to whom many references have been made, but about whom 
little has been known for almost two hundred years. The 
pursuit of these aims has been made possible by the recent 





discovery.of student notes of Watson’s lectures on rhetoric. 


These, together with the rhetorics of Kames, Blair, and 
Campbell, provided the primary sources for this compara- 
tive study. The comparative method of analysis was se- 
lected to provide a firmer foundation for conclusions 
drawn concerning the nature and importance of Watson’s 
- rhetorical theory. 

The study leads to the following conclusions: 

1. Watson’s rhetoric is primarily a rhetoric of style. 

To Watson rhetoric signifies “fine writing.” 
Over half of the chapters of his rhetoric deal 
with matters of style or elocutio. 

. Watson’s rhetoric is in the belletristic tradition 
which confused rhetoric with poetic. 

This is evident in the emphasis placed on liter- 
ary forms which, in the Aristotelian tradition, 
belong in the province of the poetics. The ab- 
sence of discussions of invention or memory in- 
dicates a limited concept of rhetoric. 

. Watson’s rhetoric reveals a sensitivity to contem- 
porary literary movements. 

It reflects a reluctance to accept rules of au- 
thority without testing by experience or observa- 
tion. 

. Watson’s rhetoric, though it reflects a sensitivity 
to contemporary movements, retains some charac- 
teristics of an earlier critical approach, 

. Asa stylistic rhetoric Watson’s compares favor.- 
ably with the treatments of style which appear in 
the works of Kames, Blair, and Campbell. 

6. Watson had a sound background in contemporary 

and classical literature. 

The nature of Watson’s rhetoric has been clarified and 
shown to be analogous, to a substantial degree, to the rhe- 
torical theory of representative contemporary Scots. The 
investigation has also revealed something of the character 
of Robert Watson. It is clear that Watson was a man of 
letters and that he was sensitive to and sympathetic with 








the critical temper of his times. Although he did not con- 
tribute a great deal that was original, his rhetoric com - 
bines theory which is not to be found in any one of the other 
rhetorics examined; to acquaint oneself with those theories 
one would otherwise find it necessary to consult two.or 
more of the rhetorics. Another reason which recommends 
the study of Robert Watson’s rhetoric is the role it played 
in acquainting generations of students with a body, although 
a circumscribed body, of rhetorical theory, with current 
trends in critical thought, and with examples of the best of 
ancient and contemporary literature. If Watson did not 
innovate, he, at least, kept alive an interest in existing 
rhetorical theory. 520 pages. $6.60. Mic 57-4355 


AN INVESTIGATION OF THE DIFFERENCES 
AMONG THE AUDIENCES OF 
SEVERAL RADIO STATIONS BROADCASTING 
TO THE SAME POPULATION 


(Publication No. 22,806) 
Mark Dee Munn, II, Ph.D. 
The Ohio State University, 1957 


Although some 3,000 commercial radio stations are 
currently broadcasting in the United States, there appears 


- to have been no scientific, detailed study to determine 


whether differences are to be found among the audiences of 
several stations broadcasting to the same population. The 
purpose of the study was to investigate this problem with 
the hypothesis that differences would be found. 

The study used to test the hypothesis was conducted by 
the writer in the spring of 1955 in Whitman County, Wash- 
ington. A sample representative of the total population of 
the county, with the exception of college students and chil- 
dren under five, was measured on a number of variables. 
These included sex, age, education, and residence. 

The diary technique was used, wherein each respondent 
kept a record of all his listening and viewing for a period 
of seven days on a specially provided “diary” form. The 
final representative sample of 807 was selected from the 
diaries returned. Data for this analysis cover Monday 
through Saturday, April 11-17, from 6:00 A.M. to 10:00 P.M. 

Roughly 80 per cent of all listening by the sample was 
to five radio stations, all of which offered technically 
adequate service to the county; further analysis was 
limited to the audiences of those stations. They were 
KWSC, owned and operated non-commercially by the State 
College of Washington in Pullman, broadcasting cultural 
and informative programs, in addition to others of a more 
general appeal; KREM, a music-and-news station in 
Spokane; KXLY, a CBS affiliate in Spokane; KOFE, a 
music-and-news daytime-only station in Pullman; and 
KHQ, an NBC affiliate in Spokane. 

Analysis of the data showed that each station drew an 
audience distinct from those of the other stations. The 


_ finding was confirmed through the application of statistical 


tests. KWSC’s audience consisted primarily of urban, 
older, and well-educated listeners, many of whom were 
apparently affiliated with the State College. KREM’s audi- 
ence was largely rural, consisting of young persons with 
an elementary ‘or highschool education. KXLY’s audience 
was varied; almost all classes of the four variables were 
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equally represented. KOFE’s audience was largely urban, 
young, and well educated, KHQ’s audience was composed 
of almost all classes of the four variables but tended to be 
predominantly older, rural non-farm and farm listeners 
with an eighth-grade or high-school education. Both men 
and women were well represented in the audiences of all 
five stations; KXLY and KHQ, however, tended to appeal 
more strongly to women than did the other stations. 

While the findings cannot be applied to other areas, it 
is clear that stations can draw diverse audiences. Further- 
more, stations with little variety in their programing, 
particularly music-and-news stations, tend to draw loyal 
audiences. On the other hand, stations with a variety of 
programs tend to draw more varied audiences, though 
those audiences may emphasize certain individual groups. 
Finally, it would seem that factors other than programs 
themselves also influence listeners in selecting a station. 
These secondary factors may include the quality of pro- 
duction, the quality and quantity of advertising messages, 
and program and station promotion. 

310 pages. $4.00. Mic 57-4356 


A RHETORICAL ANALYSIS OF THE POPULIST 
MOVEMENT IN NORTH CAROLINA, 1892-1896 


(Publication No. 24,326) 


Robert Wayne Smith, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Frederick W, Haberman 


This study examines the speeches of the Populist party 
in North Carolina during its most important years, 1892- 


1896. It traces the rise of the party from the Grange 
through the Alliance and finally to third party status. 

The study is based on materials obtained from manu- 
script collections, contemporary newspapers, and perti- 
nent secondary sources. The first objective was to be as 
exhaustive as possible in collecting the names of the Popu- 
list speakers, in noting their speech occasions, and in 
discovering texts or reports of Populist speeches. The 
second objective was to analyze the issues, arguments, 
and appeals employed in the agitation in four settings: 
conventions, rallies, debates and legislatures in 1892, 189 
and 1896, | 

The number of speakers increased 33% during the four 
year period, Of the 562 speeches noted, nearly one-half 
were in the single year, 1896. Maps show the frequency 
of speaking occasions as well as itineraries of selected 
speakers, Although rallies were always the most popular 
gatherings, debates took on new importance in the cam- 
paign of 1896. No relationship could be established be- 
tween-either the frequency or the type of speech occasions 
and the election results, At the same time, many third 
party men were elected to the legislature and Congress 
both in 1894 and 1896. Bryan won the eleven electoral 
votes in 1896, 

There was a shift of emphasis in the issues and proofs. 
Whereas free coinage was important to national speakers, 





such as James Weaver who visited North Carolina in 1892 
and William J. Bryan in 1896, it was infrequently men- 
tioned by local speakers in the beginning years. It was 
important to all speakers, however, in 1894-96. Deductive 
arguments on agrarian reform, the decadence of the old 
parties, and the hard money problems were used chiefly 
in 1892; causal relation, linking the demonetization of sil- 
ver to the increase of poverty, became the outstanding ar- 
gument of 1894 and 1896. 

Just as the issues and the arguments changed in the 
course of the agitation from 1892 to 1896, so did the emo- 
tional appeals. The chief appeals of 1892, based mainly on 
conforming and subsisting, gave way to those based on 
mastery in 1894-96. Throughout the entire period there 
was less overt appeal to self-preservation than one might 
expect in such a movement, Stereotypes remained un- 
changed, The appelation of ‘goldbug’ was as usual in 1896 
as in 1892. Nor did sentimental appeals change. Religious 
sentiments were used chiefly by Weaver and Bryan, and in 
most of the oratory for populism there was frequent ref- 
erence to home and country, justice and loyalty. 

Ethical appeals were employed increasingly during the 
period by linking the opposition with evil, and the speaker’s 
Own cause with justice and right. 

Fusion of the Populists with the Republicans on the 
state level in 1894 and 1896 and with the Democrats on the 
national level in 1896, while temporarily successful, 
eventually led to ill-will, confusion and ultimate defeat of 
the party. 296 pages. $3.80. Mic 57-4357 


HENRY GRATTAN AND IRELAND’S 
DECLARATION OF INDEPENDENCE 


(Publication No. 24,338) 


Charles Arthur White, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Frederick W, Haberman 


Henry Grattan, one of Ireland’s foremost orators and 
patriots, lived from 1746 to 1820. He was a graduate of 
Dublin University and of the Middle Temple law school in 
London. During his years as a student he acquired inter - 
est in oratory and made a special effort to become pro- 
ficient in this art. Mr. Grattan was a member of the 
Irish Parliament from 1775 until the Union of England and 
Ireland in 1800. In 1805, at the urging of Charles Fox, 
Mr, Grattan entered the Imperial Parliament where he 
was a member until his death in 1820. Mr. Grattan is 
principally known for his major part in securing Ireland’s 
legislative independence in 1782, for his opposition to the 
Union in 1800, and for his efforts in behalf of the Roman 
Catholic while a member of the English Parliament. 

This study is a critical analysis of the speeches of 
Henry Grattan designed to persuade his Irish countrymen 
and the British government to the belief that their mutual 
welfare required Ireland’s legislative independence. 

The study focusses on Grattan’s rhetorical efforts in 
the Irish Parliament between 1775 and 1782, the period in 
which Grattan worked for and achieved legislative inde- 
pendence, Five major speeches during this period, being 
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directly concerned with the central issue of legislative 
independence, receive primary attention. 

The thesis is divided into three parts. In Part one, 
chapter one on Grattan’s life deals briefly with major 
biographical facts and more in detail with his study, his 
practice, and his observations in the art of oratory. 
Chapter two provides historical background for the sub- 
ject of legislative independence, Particular emphasis is 
given to the legislative connection between England and 
Ireland which began in 1172, Part two contains four chap- 
ters. Chapter three on Grattan’s early speaking in Parlia- 
ment, deals particularly with Grattan’s first speech, his 
speeches on Retrenchment of Expenses, Distressed State 
Of The Irish Nation, Free Trade, and Defense Of The Vol- 
unteers. Chapter four discusses Grattan’s first declara- 
tion of rights speech in 1780, and emphasizes his method 





of argument, his special appeals to the audience, and his 
style of expression. Chapter five deais with Grattan’s 
speeches on the Mutiny Bill in which he skillfully relates 
the main point at issue to the subject of legislative inde- 
pendence. Chapter six analyzes the three major speeches 
delivered in 1782 in which he presents documentary proof 
for Ireland’s claim to legislative independence and explains 
his concept for the legal connection between England and 
Ireland. Part three, containing Chapter seven, is a sum- 
mary and evaluation of Grattan’s oratory on the subject of 
legislative independence. The particular emphasis of 
Chapter seven is upon Grattan’s political philosophy, his 
arguments and methods of persuasion, and upon his sig- 
nificance as an orator for the legislative independence 
of Ireland, 388 pages. $4.35. Mic 57-4358 
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THE THYSANOPTERA OF NEW JERSEY 
(Publication No. 22,508) 


George Ralph Comegys, Ph.D. 
Rutgers University, 1957 


The Thysanoptera for the most part have been neglected 
in New Jersey. The order has never been a popular one 
among taxonamists for various reasons. Some of these 
are peculiar to the order itself and others are not. The 
present thesis is an attempt to compile a faunal list of the 
species occurring in New Jersey along with a host list. A 
total of one hundred and one species were found to be pres- 
ent in the state, forty-nine of which were collected during 
this study. Twenty species were found to be new to New 
Jersey and one, Leptothrips sp., was found to be new to 
the east coast, being found previously only in the vicinity 
of Arizona and Oregon. 

Keys for identification of all suborders, families, 
genera, and species for one hundred and thirty-six species 
are presented together with comments, pertinent refer- 
ences and information on synonymy of each species. 

173 pages. $2.30. Mic 57-4359 





STUDIES ON THE AEROBIC METABOLISM OF 
STRONGYLOIDES PAPILLOSUS (WEDL, 1856) 
INFECTIVE LARVAE 


(Publication No. 23,259) 


Leslie Carl Costello, Ph.D. 
University of Maryland, 1957 





Supervisor: Dr. Sidney Grollman 


The aerobic metabolism of Strongyloides papillosus in- 
fective, filariform larvae was investigated. The Qo, of 
the larvae was found to be 28.5, the highest value reported 








for any parasitic nematode. The larvae could not survive 
in the absence of oxygen, thereby classifying them as 
“strict aerobes.” The infective larvae apparently utilized 
the aerobic metabolism of fatty materials as their main 
source of energy. This was indicated by an average R. Q. 
of 0.82 and by a depletion of fat reserve as the larvae aged. 
The larvae were “cyanide-sensitive” with respiration be- 
ing completely inhibited by 1x10 * M HCN after 2 hours, 
resulting in death. Larval homogenates also oxidized 
dimethyl-p-phenylenediamine in the presence of cytochrome 
c. Therefore, a cytochrome system appeared to be pres- 
ent. The presence of succinic acid dehydrogenase, isocit- 
ric acid dehydrogenase, aconitase, and malic acid dehydro- 
genase in larval homogenates was determined, Indirect 
evidence for the presence of pyruvic acid dehydrogenase 
and alpha ketoglutaric acid dehydrogenase was presented. 
Therefore, a Krebs cycle appeared to be present in these 
larvae. 
A possible inverse relationship between the Q,,.. and 

longevity of nematode larvae was presented, 

70 pages. $2.00. Mic 57-4360 


A COMPARATIVE STUDY OF THE 
EMBRYOLOGICAL DEVELOPMENT OF THE 
DOMESTIC FOWL AND THE 
RED-WINGED BLACKBIRD 


(Publication No, 22,599) 
Joseph Carl Daniel Jr., Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Gordon Alexander 


Two different developmental conditions may be found in 
birds at the time of hatching; one precocial (having a long 
incubation period) and the other altricial (with a much 
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shorter incubation period), The purpose of this investiga- 
tion was to compare an example of each of these types to 
note any developmental differences and perhaps help ans- 
wer why they are different, using the domestic fowl, with 
an incubation period of 21 days, and the red-winged black- 
bird with an incubation period of twelve to 12-1/2 days. 
Over 750 eggs of the redwing were collected throughout a 
three-year period and the embryos prepared in diverse 
ways for the study of particular structures. 

Many differences are recorded in incubation practices, 
egg structure, blastoderm, general body form, embryonic 
membranes, and all body systems. Essentially, both birds 
are equally well developed, both morphologically and phys- 
iologically, except possibly in the nervous system, by 
twelve to thirteen days of incubation. The evolution of the 
altricial birds from the precocial ones is shown to be pos- 
sible because of this equality. Consequently, an incubation 
time of much less than twelve days appears not to be 
likely, An attempt was made to hatch prematurely a 
chicken of thirteen days incubation, but it proved unsuc- 
cessful, The physiological controls of hatching time are 
undoubtedly located in the central nervous system and 
thereby account for the earlier hatching in the bird with 
the best integrated system. The redwing exhibits a slightly 
accelerated development of the nervous, digestive, and 
circulatory systems and perhaps to some extent, the skele- 
tal, muscular, and integrumentary systems, but all organs 
are functional by the time they are needed, Many of the 
observed differences are readily correlated with different 
life habits, feeding, and earlier hatching. Some of these 
differences are on the level of species and even individuals, 
and do not account for order differences. Hatching time 
may be a function of yolk size related to producing smaller 
birds for flight, from smaller eggs. 

It is noted that incubation may start with any egg of the 
redwing, but usually does so with the third egg. The sev- 
enth day seems to be a critical period in development and 
it is difficult to incubate artificially over this time. 

A complete series of photographs comparing different 
ages of embryos of the two birds up to hatching time of the 
redwing, is offered, Discussion of postembryonic devel- 
opment is omitted except where needed for clarification. 

118 pages. $2.00. Mic 57-4361 


AN INVESTIGATION OF MANGANESE 
AND ZINC IN THE OYSTER, 
CRASSOSTREA VIRGINICA (GMELIN) 


(Publication No, 23,262) 


Kenneth Merrill Downes, Ph.D. 
University of Maryland, 1957 





Supervisor: Dr. Robert A, Littleford 


This investigation was undertaken to determine, by 
colorimetric chemical methods, the manganese and zinc 
content in the oyster and in the water dierectly above the 
bar, The oyster and water samples were collected from 
two bars found in the inshore area of the lower Chesa- 
peake Bay. The Old Island bar is located near the mouth 
of the Little Annemessex River at its entrance into Chesa- 
peake Bay. The Harbor bar is located approximately 1-1-1/2 





miles northward from the Old Island bar in the Little 
Annemessex River at Crisfield, Maryland. The results 
obtained from the chemical analyses are reported in grams 
for the manganese and zinc content in the oyster, and in 
milligrams per liter by volume for the two elements in the 
water, 

The purpose of this study was to determine the amount 
of these two elements in the oyster, and the variation be- 
tween the quantity of the two metals present with the age 
and weight of the oyster. 

The results of this study from the total population indi- 
cate that the manganese content varied from .0003 grams 
per oyster to .0254 grams per oyster; the zinc content 
ranged from .0009 grams per oyster to .1003 grams per 
oyster, 

A statistical analysis was made on the combined popu- 
lation to correlate the manganese and zinc content with the 
age and weight of the oyster. Although most of the corre- 
lation coefficients, r, are significantly different from zero, 
the linear associations are not clearly defined. Therefore, 





no direct association was possible with either age or 


weight, 63 pages. $2.00. Mic 57-4362 


CHANGES IN UTERINE MORPHOLOGY 
AND PHOSPHATASE LEVELS INDUCED BY 
ACUTE AND CHRONIC STIMULATION 
WITH THE OVARIAN HORMONES 


(Publication No. 21,284) 


John Edgar Giering, Ph.D. 
Purdue University, 1957 


Major Professor: M, X, Zarrow, Ph.D. 


Changes in the levels of alkaline phosphatase were 
compared with alterations in morphology in the uteri of 
castrated female gray chinchilla rabbits subjected to treat- 
ment with estradiol or progesterone administered alone, 
in sequence or in combination for varying periods of time. 
The levels of phosphatase were determined in the uterine 
zones by means of the chemical method of Bodansky and 
the site of enzyme localization was observed by means of 
the histochemical technique of Gomori. 

Estradiol was administered followed by progesterone 
according to a modification of the Corner-Allen assay for 
progestin. Administration of 0.15 mg. of progesterone 
daily for 5 days resulted in the appearance of a positive 
progestational reaction concomitant with a marked in- 
crease in the level of endometrial alkaline phosphatase. 
Proportional increases were observed in the degree of the 
progestational reactions and the levels of phosphatase 
when increased doses of progesterone were administered, 
It is evident that the increased levels of alkaline phospha- 
tase reflect the effects of progesterone in production of a 
positive progestational reaction in the endometrium. 

Daily doses of 5, 10 and 20 wg. of estradiol were ad- 


ministered for 6 days followed by 1, 2 or 5 mg. of proges-__. 


terone for 5, 10, 20 and 50 days. In addition, a group of 
rabbits was treated with 5 ug. of estradiol for 6 days fol- 
lowed by combinations of 5 ug. of estradiol for 1, 2 and 5 
mg. of progesterone for these periods of time. Increase 
in the estradiol priming dose or administration of 
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combinations of estradiol and progesterone reduced the 
peak in the level of endometrial alkaline phosphatase at- 
tained at five days. Positive progestational reactions and 
endometrial phosphatase levels were not maintained with 
regularity by any of the treatments when administration 
was prolonged beyond 20 days. These data indicate that 
higher doses of estrogen exert a deleterious effect on the 
progestational reaction and also suggest that the progesta 
tional reaction and endometrial phosphatase levels cannot 
be maintained indefinitely. 

A further study was performed to observe whether the 
uterus lapsed into a refractory state when administration 
of estradiol or progesterone was prolonged. Daily doses 
of 5 and 10 ug. of estradiol were administered for periods 
of 50.days after which time 1 mg. of progesterone was in- 
jected daily for 5 days. The endometrial alkaline phos- 
phatase levels were high and a positive progestational re- 
action was evident in each case, indicating that the uterus 
had not lost its sensitivity to progesterone after prolonged 
estrogen administration. Treatment with 1 mg of proges- 
terone for 50 days was followed by administration of 5 ug. 
of estradiol for 6 days and then 1 mg. of progesterone was 
readministered for 5 days. A positive progestational re- 


action and elevated levels of alkaline phosphatase indicated, 


in this case, that the uterus could be resensitized to the 
action of progesterone after this sensitivity had subsided 
with prolonged treatment. Administration of combinations 


of estradiol and progesterone, a more potent progestational 


compound (19-nor-progesterone), or increased dosage of 
progesterone failed to increase the endometrial phospha- 
tase level or reestablish a progestational reaction after 
prolonged progesterone administration. The only way that 
the uterus could be resensitized to the action of proges- 
terone in this experiment was by stopping the administra- 
tion of progesterone and starting treatment with estradiol. 
A further study was performed to determine the effects 
of either 10 wg. of estradiol or 1 mg. of progesterone or 
combinations of the two hormones for periods ranging from 
9 through 600 days. A thirty-nine fold increase in endo- 
metrial phosphatase occurred 5 days after the onset of es- 
tradiol treatment and then decreased progressively up to 
20 days. A thirty fold increase in myometrial phosphatase 
was evident after 10 days of estradiol administration but 
a progressive decrease occurred and eventually reached 
the levels characteristic of the castrated animal. These 
observations on the myometrium suggest a relationship of 
phosphatase to uterine motility. From 50 through 600 
days a progressive increase was again observed in enzyme 
level of the endometrium concurrent with the appearance 
of cystadenomatosis in this uterine zone. Treatment with 
progesterone for 5 days caused an increase in endometrial 
alkaline phosphatase at the same time that a positive pro- 
gestational reaction was evident. The levels decreased 
however, to the castrate level throughout a treatment pe- 
riod of 50 to 600 days. Combinations of estradiol and pro- 
gesterone increased the level of endometrial phosphatase 
at 5 days to the level observed in intact animals. This in- 
crease was observed for 50 days but was not maintained 
after this time. The inability of the ovarian hormones to 
maintain the uterus for prolonged periods of time is evi- 
dent from the observations of the decreasing levels of al- 
kaline phosphatase at the time that degenerative changes 
occur in the endometrium. It is also evident that atypical 
uterine growth, induced by estradiol, is accompanied by a 
change in the level of alkaline phosphatase. 





A comparison was made of the atypical growth induced 
in the uterus of the rabbit and the guinea pig after continu- 
ous estrogen stimulation for 60 days. The guinea pig de- 
veloped discrete uterine fibroid tumors in response to the 
treatment whereas the rabbit developed a condition of sub- 
serosal fibromatosis without the formation of discrete 
fibroids. A species difference is suggested in regard to 
the ability to respond to continuous estrogen stimulation. 

It may be concluded from this investigation that alka- 
line phosphatase levels reflect changes which occur in 
uterine morphology, both normal and atypical, brought 
about by the administration of the ovarian hormones. 

224 pages. $2.90. Mic 57-4363 


THE ENVIRONMENTAL CONTROL 
OF CHEESE MITES 


(Publication No. 24,293) 


William LeRoy Hilsenhoff, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Robert J. Dicke 


The control of cheese mites is a very important prob- 
lem in the cheese industry. Up to the present time, the 
only effective method of mite control has been fumigation. 
Because of the great expense, an alternate method would 
be highly desirable. One of the possibilities would be to 
control cheese mites by altering the environmental factors 
affecting their development. In this study Acarus siro L. 
1758 and Tyrophagus castellani Hirst 1912, the two most 
important cheese mite species in Wisconsin, were used to 
ascertain whether or not environmental control of cheese 
mites would be possible. 

The life histories of A. siro and T. castellani were de- 
termined at five different temperatures from 32 to 56°F, 
in all possible combinations with 13 relative humidities 
from 22 to 100%. These studies were run on cheddar 
cheese, the mites being confined to the cheese by ground 
glass cylinders that were open at the top to permit free 
circulation of the air. 

The ability of adult mites to survive on cheese, waxed 
cheese, or wood was checked in another test at 6° temper - 
ature intervals from 32°F to 98°F, in combination with 17 
relative humidities ranging from 6 to 100%. Tests on 
cheese and waxed cheese could be carried out only at tem- 
peratures of 56°F or lower. In these tests mites were 
confined to the test surface by means of ground glass cyl- 
inders, and were observed daily for 12 days and weekly 
for five weeks. A record of mortality was kept. 

The effect of temperature and relative humidity on the 
eggs of A. siro and T. castellani was also studied, Eggs 
were incubated on wax at the temperature and humidity 
combinations used in the life history studies, The number 
of eggs hatching each day was recorded, 

A final test subjected small, 500 gram cheddars to 
large mite populations at ten different relative humidities. 
After four weeks the degree of mite infestation at the vari- 
ous humidities was determined, 

The results of the life history studies showed that the 
eggs of neither species hatched at temperatures of 32°F. 
A lowering of the temperature increased the length of the 
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life cycle. Lowered humidities caused greater mortality 
and an increase in the length of the life cycle. Hypopus 
formation did not occur at the temperatures under which 
these tests were run, 

The survival studies showed that as the temperature 
was increased, or the relative humidity decreased, the 
survival time was shortened, Relative humidities of 61% 
or less were definitely detrimental to mite survival on 
wax or wood, On cheese a 43% relative humidity was nec- 
essary to cause complete mortality. T. castellani was 
better able to survive under adverse conditions than was 
A, siro. 

The egg hatching tests showed that a decrease in tem - 
perature or relative humidity caused a decrease in the vi- 
ability and a delay in the hatching of the eggs of A. siro. 
The same was true for T. castellani, except that a relative 
humidity of 84%, instead of 100%, was optimum for this 
species. 

A relative humidity of 61% was found to be an effective 
control for mites in the tests with the small cheddars. At 
this humidity and below, only a few mites were present on 
some of the cheddars, and these were in cracks beneath 
the wax, 

The results of this study indicate that altering the en- 
vironment may be a practical and effective method for 
controlling cheese mites. In large warehouses, cheese 
could be kept free from significant mite populations by 
maintaining a storage temperature of 32°F. In shelf curing 
rooms, a relative humidity of 61% or lower could be used 
to prevent cheese mite infestations. 

115 pages. $2.00. Mic 57-4364 











THE RELATIONSHIP OF HORMONES 
TO SPERM FORMATION 
IN THE IMMATURE RAT 


(Publication No. 24,295) 


Eleanor Lutia Ison, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Roland K, Meyer 


A series of experiments is described which were de- 
signed to compare the effects of the hormones of reproduc- 
tion upon the spermatogenic process in the prepuberal and 
puberal albino rat, The general study is divided into three 
categories: antigonadal factors, gonadal factors, and pitui- 
tary factors, The operative methods employed in the vari- - 
ous experiments included pinealectomy, hypophysectomy, 
parabiosis, and castration or combinations of these. Hor- 
mone replacement or addition of hormones (exogenous) via 
subcutaneous injections was the standard experimental 
procedure in both intact and operated animals. The re- 
sults obtained following the treatments were measured by 
routine autopsy examinations for testes and accessory or- 
gan weights and a histological examination of testicular 
sections, The histology was primarily a comparison of 
the definite stages of spermiogenesis present in the testes 
at the time of autopsy (staining procedure: Periodic Acid 
Schiff’s). The animals used were rats of the Holtzman 
strain and varied from 21 to 40 days of age at the beginning 
of the experiments. Spermatozoa normally begin to appear 
in these animals between 37 and 40 days of age. 





The pineal body is believed by some investigators to 
inhibit either secretions from the pituitary or the response 
of the gonad to those secretions in the prepuberal animal. 
The first portion of this study was devoted to the determin- 
ation of whether removal of the pineal would permit sperma- 
togenesis to proceed at an accelerated rate. A histological 
comparison of the testes of 33-day-old rats, pinealecto- 
mized at 21 days of age, to normal 33-day-old rats showed 
no significant differences in the spermiogenic stages pres- 
ent, Daily injections of follicle stimulating hormone (FSH) 
or chorionic gonadotrophin (PU) into pinealectomized rats 
also failed to produce advanced sperm formation. This 
confirmed the hypothesis of other investigators that the 
pineal does not influence the time at which sperm appear 
in the rat. 

The second portion of the study was confined to exam - 
ining the effect of testosterone propionate (TP) on the com- 
pletion and maintenance of sperm formation in the imma- 
ture rat. The pituitaries were removed from rats 21, 25, 
30, 35 to 40 days of age and given daily injections of TP 
for various periods of time (to 35 days post-operative). 
The histological analysis of the testes of such animals re- 
vealed that the androgen was able to allow sperm forma- 
tion to continue in those animals who were at least 35 days 
old, but not 30 days old or younger. This result was cor- 
related with the presence of spermatids which had reached 
the Maturation Phase (immature spermatozoa) in the testes 
prior to hypophysectomy. The results from prolonged in- 
jections of TP into these animals showed that when the 
androgen-responsive spermatids had been exhausted sperm 
no longer appeared in the testes. It was concluded that 
maintenance of spermatogenesis by androgen in the hypo- 
physectomized adult described by other investigators is 
due to the presence of vast numbers of these androgen- 
responsive spermatids of the Maturation Phase. 

The testes of the hypophysectomized androgen-treated 
animals and of the hypophysectomized untreated animals 
were seen to contain polyploid spermatocytes and multi- 
nucleated young spermatids. The absence of polyploidy 
and multinucleation in the testes of the intact androgen- 
treated animals indicated that substances from the pituitary 
are essential for normal formation of spermatids from the 
secondary spermatocytes. The results of the effects of 
androgen on testis weights in hypophysectomized and intact 
animals confirmed the findings of previous investigators. 

The final portion of the study was a series of experi- | 
ments in which the combined and separate effects of pitui- 
tary gonadotrophins on the germinal epithelium was deter- 
mined, These effects were related to the results obtained 
in the androgen experiments and also compared to the ef- 
fects of gonadotrophins of placental origin. After the re- 
moval of the pituitary from 25-day-old rats it was found 
that FSH would allow normal sperm formation to proceed, 
but that luteinizing hormone (LH) was ineffective in this 
regard, Both preparations caused testicular growth, but 
FSH was more effective than LH. A crude pituitary gon- 
adotrophin containing both FSH and LH caused greater 
growth of the testes than did either FSH and LH alone when 
administered immediately following the operation. This 
indicated that the two hormones supplement each other in 
controlling testicular growth. Such a relationship is 
known to be true in the female but has not been conclu- 
sively demonstrated in the male. In the presence of both 
hormones: 1) sperm formation was more successful than 
in the presence of FSH alone, and 2) androgen secretion 
as evidenced by the stimulation of the accessory glands 
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was greater than with LH alone. The latter confirms the 
findings previously reported, 

Pregnant mare serum (PMS), having both FSH and LH 
activity, and PU having primarily LH activity, simulated 
the actions of the pituitary substances when given to im- 
mature hypophysectomized rats. The results showed that 
FSH is essential for the production of normal spermatids 
from the spermatocytes and that FSH and LH are comple- 
mentary in the control of the normal function of the testes. 

182 pages. $2.40. Mic 57-4365 


GREGARIOUS NOCTURNAL ROOSTING OF 
TURDIDAE, STURNIDAE AND ICTERIDAE 
IN EAST-CENTRAL ILLINOIS 


(Publication No. 23,336) 


‘Douglas Arthur James, Ph.D. 
University of Illinois, 1957 


Except for a short period in the breeding season and in 
winter, when all but the starling migrated, robins (Turdus 
migratorius), starlings (Sturnus vulgaris), common grack- 
les (Quiscalus quiscula), cowbirds (Molothrus ater), and 
occasionally red-wings (Agelaius phoeniceus us) commingled 
in nocturnal roosting aggregations in east-central [linois. 
The roosts, used for an average of 2.3 months, were in tall 
deciduous trees in summer and autumn, in evergreen 
trees in spring, and in winter the starling occupied build- 
ings. Robins and red-wings often roosted independently. 
The relationship between size of population and size of 
roosting area was not precise since the birds were some- 
times scattered, sometimes concentrated. A nearby feed- 
ing area was a roost-site prerequisite. 

Perches which provided the best protection against ex- 
posure were occupied first. There was an attempt to re- 
turn to the same perch each night, although this was usu- 
ally prevented by the confusion on the roost. Social 
attraction was conspicuous in the roost, but too close ap- 
proach by an intruder caused fights in which the perched 
individual was usually victorious. Species were seldom 
segregated in joint roosts but occurred in different propor - 
tions in different roosts. Energy stored in body tissues 
was mobilized to survive the night, and heat radiated from 
the mass of birds raised the air temperature 1.6° F ina 
partly enclosed roost. 

Morning exodus progressed with intermittent peaks of 
departure, and all species except the robin performed so- 
cial flights before departing. The robin was the first to 
leave and was followed in order by the grackle, starling, 
cowbird, and red-wing, which was the reverse of the se- 
quence of afternoon arrival. Intra- and interspecific social 
attraction were prominent both in departure from and re- 
turn to the roost. 

The birds travelled farthest from the roost to feed in 
spring and autumn, 16 miles, and the shortest distance in 
winter, less than four miles. The feeding and resting 
flocks exhibited characteristic seasonal group sizes and 
degree of association with other species, livestock, and 
human habitation. 

Differing in earliness or lateness, or rate of arrival, 
with respect to illumination, each species exhibited two or 
more arrival patterns annually. Movement began with 














those farthest from the roost, so that the bulk arrived at 
one time and congregated near the roost before entering it. 
The largest flocks coincided with the arrival of the most 
birds. The sizes of the arriving and feeding flocks de- 
pended on a complexity of factors varying with the species 
and season, 

All species showed some social tolerance during the 
breeding season, Attachment to a breeding area may have 
been more important than increased intolerance of one an- 
other in causing a decline in the size of large social roosts. 
The first post-breeding roosts were little more than ag- 
gregations of several families which were conditioned as 
a group by common reactions to danger. 

257 pages. $3.35. Mic 57-4366 


A SURVEY OF THE MOLLUSCA OF 
GREENHOUSES IN NEW YORK STATE WITH 
EMPHASIS ON ECOLOGY, BIOLOGY AND CONTROL 


(Publication No. 23,135) 


Edward Joseph Karlin, Ph.D. 
Cornell University, 1957 


An investigation of the molluscan fauna of greenhouses 
in New York State was motivated by the needfor: (l1)a 
better record of the number of species, their distribution 
and abundance; (2) a better understanding of the biology 
and ecology of the species; and (3) improved methods and 
materials for control. To fulfill these needs, a survey of 
greenhouse ranges throughout the state was undertaken in 
addition to detailed field and laboratory studies of the bi- 
ology and ecology of the economically important species. 
Slugs and snails were reared and data pertaining to their 
life cycles and their mating and feeding habits were col- 
lected, Several experiments were performed to compare 
the control achieved using dust and liquid formulations of 
metaldehyde, Other compounds were screened for mollus- 
cicidal activity. 

Twenty-five species of mollusks were recorded from 
the greenhouses. Several species were found which appar - 
ently have never been previously reported from New York 
State. 

A key to all the slugs of New York State, based upon 
external features is offered, Adults and eggs of several 
species are illustrated. 

A complete life cycle of Deroceras reticulatum (Mull.) 
is given including a detailed description of its “courtship” 
behavior pattern. Egg laying is described and problems of 
determining slug maturity are discussed. 

Egg hatching data are utilized to arrive at a proposed 
threshold of development for Deroceras laeve (Miill.) of 
of 32°F. 

Milax gagates (Drap.) is characterized as a burrowing 
species whose eggs are normally laid beneath the soil sur - 
face, Egg development of the species is discussed in detail. 

Slugs preferred inverted clay and plastic pots as hiding 
sites when allowed a choice between them and boards 
raised at different heights above the soil surface. 

Adults of D. reticulatum and D. laeve died after having 
been submerged in water at various temperatures for 20 | 
hours. However, eggs of reticulatum hatched after four 
days of submergence. 
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Positive and negative interspecific associations are 
shown to have existed between several species of mollusks. 

The distribution of 10 species of mollusks in the green- 
houses of New York State is discussed and illustrated. 
Limax marginatus Mull,, D. reticulatum, D. laeve, M. 
gagates, Zonitoides arboreus (Say) and Oxychilus drapar - 
naldi (Beck) are the most widespread species. 

~The seasonal abundance of D. reticulatum and D. laeve 
was studied in relation to weather factors. Temperature 
was the important controlling factor and both slug devel- 
opment and activity were shown to be related to it. Satura- 
tion deficit and relative humidity are not directly related 
to the numbers of slugs. Threshold of development figures 
are utilized in explaining the factors which promote slug 
activity. 

Fifteen per cent metaldehyde dust appeared superior to 
a 20 per cent liquid metaldehyde formulation (Slug-it) based 
on the results of a number of experiments. In general, ap- 
plication of the dust was easier and its residual effects 
more lasting. Outdoors, re-treatment was not necessary 
for two to three weeks. 

A series of copper-containing and miscellaneous com - 
pounds failed to give satisfactory control of land mollusks. 

Non-chemical control methods are discussed with em- 
phasis on the value of good sanitary practices. 

157 pages. $2.10. Mic 57-4367 























THE BIRDS OF EL PASO COUNTY, COLORADO 
(Publication No. 22,617) 


Owen Albert Knorr, Ph.D. 
University of Colorado, 1956 
Supervisor: Professor Gordon Alexander 
El Paso County, Colorado is one of very few areas in 
the Rocky Mountain West where thorough, intensive ornith- 


ological investigations were carried out at a very early 
date. In 1914, Charles Aiken and Edward Warren published 


years of ornithological research in this region, It seemed 
desirable to re-study the area, to bring the annotated spe- 
cies list for the County up to date, to compare the avifauna 
as it existed in the early days with what we know of it to- 
day, to attempt to explain some of the changes which have 
occurred, and to analyze the factors of present distribu- 
tion, 

During the years 1947 through 1951, approximately 290 
individual field trips were performed within the County, 
with the express purpose of observing or collecting birds. 
A good portion of the summer of 1955 was spent in the 
County to visit districts not covered previously. Notes on 
unusual occurrences and relative abundances were taken. 

In 1950, a reorganization of the Aiken Bird Collection 
at Colorado College provided the opportunity to study it in 
detail and to make notes of the specimens. During the 
winter of 1955-1956 an additional six days were spent 
studying the Collection, 

With all these data and some unpublished notes from 
various sources a new annotated species list for the County 
was compiled, A number of species were added as new to 





the County and there were some deletions. A number of 
species had changed in abundance. 

When compared with the original annotated list, the 
changes which had occurred seemed to fall into two general 
categories: those caused by man and those not caused by 
man, Among the former were increases in birds associated 
with aquatic or semi-aquatic environments due to increased 
storage of water in the County, and increases in certain 
passerine birds due to deciduous planting about habitations. 
Decreases were noted for those species subject to hunting 
pressure or disturbance by grazing and agriculture. Those 
changes not attributed to man or his activities were mainly 
shifts in range of uncertain causes, 

It was found that four avifaunal elements are present in 
El Paso County. These are the eastern, the western, the 
boreal and the southwestern or Great Basin desert groups. 
The birds with eastern affinities are either strays and ac- 
cidentals which occur in the County because of the proxim- 
ity of the area to routes of migration or those which find 
ecological conditions in the area not too unlike those of 
their native habitats farther east and occur in larger num- 
bers or remain to breed, They are typical mainly of the 
Upper Sonoran Zone, 

Those birds with southwestern or Great Basin desert 
affinities are mainly inhabitants of the Pinyon-Juniper and 
Candelabra Cactus areas of the southwestern portion of the 
County, also a part of the Upper Sonoran Zone. A correla- 
tion was established between these birds and the distribu- 
tion of this type of vegetation. 

The boreal group of birds was found to be typical of the 
Spruce-Fir forests of the Canadian and Hudsonian Zones 
where ecological conditions resemble those of similar for- 
ests in northern North America. Also included in the bo- 
real group were several species nesting at timberline and 
on the alpine tundra, It was noted that waterfowl and 
shorebirds are also boreal birds occurring in the County 
but only briefly during migration. Two boreal species 
were notable by their absence, the Ptarmigan and the Black 
Swift. 

Of the four groups of birds present in the County, the 
large majority have western affinities. The great diver- 
sity of bird life in the County was attributed to the pres- 
ence of every life zone known to Colorado within the 
County. 147 pages. $2.00. Mic 57-4368 


AN ANALYSIS OF INTRASPECIFIC VARIATION 
IN THE KANGAROO RAT 
DIPODOMYS MERRIAMI MEARNS 


(Publication No. 23,348) 


William Zander Lidicker, Jr., Ph.D. 
University of Illinois, 1957 





Studies of intraspecific variation are believed to pro- 
vide important techniques for the analysis of evolutionary 
processes. The kangaroo rat Dipodomys merriami seems 
to be particularly suited for such an investigation because 
of its wide range, extensive geographic variation, and its 
tendency to form small semi-isolated colonies. Recent 
discussions in the taxonomic literature concerning the 
usefulness and validity of the subspecies category have 
nurtured the hope that this investigation will contribute to 
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an understanding of the nature of intraspecific variation 
and the possible role of the subspecies in the evolutionary 
process. 

The genus Dipocomys is a member of the family Hetero- 
myidae which seems to have originated during the Oligocene 
Period, presumably in response to the development of arid 
conditions in western United States and Mexico. Three 
subfamilies had differentiated by the end of the Miocene. 
Living representatives of the genus Dipodomys seem to 
have evolved since the early Pleistocene, the center of ori- 
gin of the genus being in the Mohave Desert region. A new 
scheme is proposed for phylogenetically grouping the spe- 
cies of Dipodomys based on all the accumulated evidence, 
together with a wide familiarity in the field with many spe- 
cies of the genus. 

The species Dipodomys merriami is characterized, 
and a summary of the known facts concerning its life his- 
tory is presented. The two most important factors which 
seem to be influential in limiting the distribution of this 
species are the presence of extensive open areas in the 
habitat and competition with related species. 

Geographic variation is described and analyzed for nine 
cranial measurements, six external measurements, and 
color. This analysis is based on the examination of 7240 
specimens from 1078 localities throughout the range of the 
species. Isophene maps were prepared for each trait ana- 
lyzed. These proved useful in the interpretation of varia- 
tion. Some populations were compared Statistically by the 
computation of t-values. In order to estimate the reliability 
of geographic changes in the means of each measurement 
studied, coefficients of variation were computed for single 
populations. The variability of a mainland population was 
then compared to those of two island populations which have 
been isolated for different lengths of time. An inverse cor- 
relation was found between length of isolation and average 
variability. 

The results of this analysis have indicated that geo- 
graphic variation in Dipodomys merriami is primarily of 
two types. Primary intergradation or digression is exhib- 
ited within single population units which are subjected to 
varying selective pressures in different parts of their 
range. Variation of this type is primarily discordant. Sec- 
ondary intergradation or introgression is found where two 
populations are partially isolated from one another and 
therefore have an independent genetic history. Boundaries 
between introgressing populations are characterized by 
clinal breaks and character discontinuities. The view is 
taken that populations of this latter type constitute the sub- 
species. 

Seventeen subspecies of Dipodomys merriami are for- 
mally diagnosed and discussed in this report. In addition, 
the closely related species D, insularis is also character - 
ized, Indices of specialization for saltation were calcu- 
lated for each subspecies. A phylogenetic scheme for D. 
insularis and 17 subspecies of D. merriami is proposed, 
utilizing all of the morphological, geological, and climato- 
logical evidence available. The data permit several tenta- 
tive conclusions regarding the rates of evolution in this 
group of kangaroo rats. Populations isolated since middle 
Pleistocene times have reached species distinctness; those 
isolated in the late Pleistocene seem to have nearly reached 
the species level; and the least differentiated of the sub- 
Species appear to have been isolated only 4000 to 6000 
years. 149 pages. $2.00. Mic 57-4369 























THE HISTORY AND PHYSIOLOGICAL BASIS 
OF HOST SPECIFICITY OF THE MEXICAN 
BEAN BEETLE, EPILACHNA VARIVESTIS MULS. 
(COLEOPTERA, COCCINELLIDAE) 


(Publication No, 23,349) 





Paul Charles Lippold, Ph.D. 
University of Illinois, 1957 


The physiological basis of the host specificity of the 
Mexican bean beetle, Epilachna varivestis Muls., was in- 
vestigated. 

Qualitative and quantitative feeding studies with several 
species of plants were conducted using both larvae and 
adults of the Mexican bean beetle. Results of these tests 
indicated that varieties of Phaseolus vulgaris (the common 
kidney bean) and Phaseolus lunatus (lima bean) were the 
preferred host plants of this insect. Feeding responses to 
several varieties of soybeans, Glycine max, were noted. 
The infestation of soybeans in many areas of the United 
States in recent years indicates that this insect has lately 
undergone a marked transformation in choice of food. 

Three different kinds of olfactometers, a McIndoo Y- 
tube, a Thorpe Y-tube, and a modified two-port Hoskins - 
Craig type, were used in investigations designed to deter- 
mine the role of olfaction in the host selection of the 
Mexican bean beetle. In screen tests, using bean leaves of 
the preferred host plant (P. vulgaris), responses of larvae 
and adults indicated that these insects are unable to per- 
ceive host plants from as close as two to five millimeters 
away. 

In olfactometer tests, a slight degree of attraction to 
acqueous extracts and steam distillates of bean foliage was 
noted. In these tests the relative concentration of the test 
material was of importance, since some of the more con- 
centrated solutions of material were repellent, while dilute 
solutions were attractive. Tests with fermented extracts 
indicated that adult beetles did not respond to odors from 
more dilute solutions. The beetles were either attracted 
or repelled by more concentrated fermented solutions de- 
pending on the length of the starvation period. 

Adult beetles could discriminate between humid and dry 
air. Experiments with the common chemical sense of the 
Mexican bean beetle revealed that oil of peppermint was 
strongly repellent at concentrations as low as fifty parts 
per million, 

Since the host specificity of the Mexican bean beetle 
could not be explained on the basis of olfaction alone, at- 
tempts were made to isolate possible gustatory attractants 
responsible for the behavior of this insect. It was observed 
that beetles would chew filter paper impregnated with aque- 
ous extracts of bean foliage; hence filter paper was used 
as a neutral substrate to evaluate the activity of various 
extracts. 

The gustatory activity of aqueous extracts was markedly 
reduced by heating, fermentation, decolorization, and ether 
extraction. Active material was found to be contained in 
the seeds as well as in the foliage of P. vulgaris. 

Gustatory tests indicated that the sugar content of aque- 
ous extracts might influence the activity of these materials. 
Solutions of d+arabinose, d+glucose, d-galactose, and raf- 
finose were gustatorily attractive. These sugar solutions 
were far less active than dilute aqueous solutions of bean 
foliage alone, but the addition of some sugars such as glu- 
cose and inositol to dilute solutions of bean foliage greatly 
enhanced the activity of these extracts. 

















The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ZOOLOGY 2717 





Alcoholic extracts of seeds and foliage of P. vulgaris 
were gustatorily active to a high degree. These findings 
indicated that certain glycosides may be of importance in 
the feeding of the Mexican bean beetle. Triterpenoid 
saponin-type glycosides were isolated from both the seeds 
and leaves of Phaseolus vulgaris and from the seeds of 
Glycine max. These saponins were extremely gustatorily 
active. Future studies of the feeding behavior of other 
species of phytophagous insects may well demonstrate the 
wide-spread function of saponins as token stimuli for feed- 
ing and the physiological basis of host specificity. 

152 pages. $2.00. Mic 57-4370 











THE NATURE AND EXTENT OF DAMAGE TO 
CRUCIFERS AND POTATOES IN RELATION TO 
DENSITY OF INSECT POPULATIONS 


(Publication No. 21,257) 


Shree Krishna Prasad, Ph.D. 
University of Minnesota, 1957 


Insect injury experiments for quantitative estimation of 
crop losses were conducted with respect to cabbage worm, 
cabbage looper, diamondback moth and cabbage aphid on 
early and late transplanted and seeded crucifer plants, and 
potato leafhopper and potato fleabeetles on potatoes, to 
study the interrelations between insect abundance and in- 
sect damage. The effects of infestation of cabbage by the 
various species were expressed as mortality and number 
and weight of marketable heads produced. The total loss | 
in yield due to insect infestation was calculated from mor- 
tality figures indicating a complete loss of average normal 
heads and the difference in weight between that of market- 
able heads produced by uninfested and infested plants. 
From these studies the following conclusions can be drawn: 

(1) The cabbage worm was most abundant on all plant- 
ings and the variations in the number of different insect 
pests supported by the crucifers is believed to be largely 
due to the relative amount of foliage produced by the plants. 

(2) The greatest loss in all cases was caused by the 
cabbage worm. Seeded plants suffered greater losses than 
the transplants. Large numbers of insects present during 
the early stage of piant growth were largely responsible 
for plant mortality, while a high population during the 
later periods produced more non-marketable heads. Aphids 
attacking young plants caused a delay in plant maturity. 
The reduction in yield for potatoes was negatively corre- 
lated for individual varieties with the number of potato 
leafhopper nymphs. 

(3) The reduction in yield caused by known numbers of 
insects introduced in cages at 4, 7 and 9 weeks following 
transplanting was not significant until there was a popula- 
tion of more than 2, 1 and 20 larvae per plant of the cab- 
bage worm, cabbage looper and Plutella respectively. The 
reduction in yield due to 10 cabbage worm larvae fed dur- 
ing the first to third instar was not significant for any 
stage of plant growth. Plants exposed to aphids at 4 weeks 
after transplanting showed a significant reduction in yield 
with 20 aphids. But those exposed at 7 weeks required a 
minimum of 50 aphids to cause any appreciable reduction. 
Experiments with potatoes indicated that the reduction in 
yield due to leafhopper nymphs was about 2.6 times more 








than that caused by the adults when the plants were fed for 
about 14 days at 5 weeks after plant emergence. The po- 
tato fleabeetles did not show any significant reduction in 
yield until their population reached a level of about 20 
adults per plant. 

(4) The height, the diameter of the stem at one half 
inch above ground and the number of open leaves were 
greater than normal for larval infested cabbage plants and 
Slightly less for aphid injured ones. The size of potato 
leaflets was slightly smaller in leafhopper infested plants, 
and the plants were stunted and had crowded leaves and 
fewer shoots than healthy plants. 

(5) With an increase in the cabbage worm larval popu- 
lation there was a corresponding decrease in the number 
of eggs deposited. When the species of cabbage pests oc- 
curred singly on naturally infested plants, with the removal 
of undesired species, the cabbage looper, Plutella and the 
cabbage aphids were about 2, 3 and 4 times more abundant 
per plant respectively than when all species occurred to- 
gether. 

(6) Insecticide treated plots used to keep plants free 
from insects may not give an accurate estimation of nor- 
mal production when the insecticide also affects the yield, 
as was the case with potatoes. 

214 pages. $2.80. Mic 57-4371 





FUNCTIONAL ANATOMY OF THE HEAD REGION 
OF THE HAWAIIAN HONEYCREEPER GENUS 
LOXOPS (AVES, DREPANIIDAE) 


(Publication No. 23,380) 


Lawrence Phillips Richards, Ph.D. 
University of Dlinois, 1957 





The Drepaniidae, or Hawaiian Honeycreepers, a family 
of oscine birds endemic to the Hawaiian Islands, is a spec- 
tacular example among living vertebrates of the evolution- 
ary phenomenon of adaptive radiation. The ancestors of 
this family probably were generalized Thraupidae which 
fortuitously arrived in Hawaii from America sometime in 
the Tertiary and which adaptively radiated into a large 
number of potential ecologic niches as they evolved into 
this family. The family embraces two subfamilies — the 
Drepaniinae, consisting of five genera, and the Psittiro- 
strinae, of four. There are twenty-two recent species 
consisting of thirty-nine forms. 

The recent genera differ widely in respect to shape and 
size of bill and tongue and suspectedly in other aspects of 
their anatomy. In many cases direct correlations can be 
made between these morphological structures and the types 
of food taken and feeding behavior, 

In this thesis an attempt was made to demonstrate such 
correlations with respect to qualitative differences in the 
endoskeleton, musculature, and corneous coverings of the 
jaws and tongue of the generalized psittirostrine genus, 
Loxops, which is comprised of three subgenera, The forms 
studied are L, (Viridonia) virens virens, L. (V.) sagittiro- 
stris (incomplete specimens), L. (Paroreomyza) maculata 
mana, L, (P.) m. newtoni, and L, (Loxops) coccinea coc- 
a eee 

Although feeding primarily on tree foliage- and branch- 
inhabiting insects, L. v. virens also takes much nectar and 
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some fruit juice and pulp. It is much more nectarivorous 
than the other forms, Nectar is taken from Metrosideros 
collina and Sophora ¢chrysophylla and sometimes from the 
native lobelias (Campanulaceae). A description of the 
probable method by which this bird gets access to lobelia 
nectaries is described. The extinct L. sagittirostris fed 
mostly upon insects living in the deep crevices at the bases 
of large Freycinetia arborea leaves, Occasionally Metro- 
sideros nectar seemingly was taken. L. m. mana feeds 
wholly upon invertebrates strenuously gleaned from bark 
and lichens on large tree branches. L. m. newtoni feeds 
similarly to mana although it also searches foliage and on 
rare occasions takes Metrosideros nectar. L. c. coccinea 
vigorously extracts insect larvae from Metrosideros leaf 
buds and dry Acacia Koa pods in a manner probably paral- 
leling the removal of nuts from cones of coniferous trees 
by the holarctic Crossbill, Loxia curvirostra. Occasion- 
ally Metrosideros nectar is taken by other races of the 
species, 

Those forms which work more strenuously to obtain 
invertebrate prey (L. sagittirostris, L. c. coccinea, L. m. 
mana) have more robust rhamphothecea, bony skull archi- 
tecture, and jaw musculature than those which are more 
- noticeably nectarivorous (L. v. virens, L. m. newtoni). 
































tween tongue and the grooves on the inside of the bill, 
large nasal opercula, nasal preconchae, short paraglos- 
salia and long distal ceratobranchialia in the glossal skel- 
eton seem to be correlated with either present day or an- 
cestral nectarivorous habits, especially the taking of 
nectar from decurved lobelia blossoms. Straight bills, 
more open tongues, a looser fit between tongue and buccal 
grooves, small nasal opercula, long paraglossalia, and 
short distal ceratobranchialia I think are adaptations re- 
lated to insectivorous habits. 

The presence of in-cut notches in the lacrimal bones 
probably is an adaptation to insectivorous behavior, allow- 
ing such forms as L, m. newtoni and mana to observe their 
prey (via the notches and the opened bill) during the thrust 
of the beak up until the moment the prey is seized. These 
notches would be of use in this manner if temporal retinal 
foveae are present (as they are in some birds, thus allow- 
ing the use of the “visual trident”) or if the eyeballs are 
substantially movable (as they are in some passerines). 

Seven mechanisms for braking the kinetic skull were 
found, 

M, pterygoideus ventralis medialis pars scapularis of 
L. v. virens and the tubular tongues of L. c. coccinea and 
L, sagittirostris may be vestiges of structures of use dur - 
ing more nectarivorous ancestral feeding behavior. 

The bulbous character of the skull of L. m. mana may 
be a rudimentary stage in the evolution of the type of ex- 
tremely bulbous skull found in the drepaniid woodpecker - 
like form, Hemignathus wilsoni, which converges with 
those true woodpeckers (Picidae) which hammer on tree 
trunks and which also have extremely bulbous skulls. 

The most spectacular adaptations are those illustrated 
by the asymmetries of the rhamphothecae, jaw endoskele- 
ton and musculature in L, c. coccinea which perfectly par - 
allel similar asymmetries in the holarctic Crossbill. 

This study has revealed in some measure the extent to 
which a genus of oscine birds can adaptively radiate in 
what is probably a relatively short space of geologic time. 

278 pages. $3.60. Mic 57-4372 








RESPONSE OF STABLE FLIES IN A 
NEWLY DEVELOPED OLFACTOMETER 


(Publication No, 24,321) 


Merlin Herman Schwertfeger, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Robert J. Dicke 


Due to difficulties encountered in rearing Stomoxys 
calcitrans in the laboratory, very little work has been at- 
tempted on the olfactory attraction of these flies to ani- 
mals. Flies in sufficient numbers for laboratory testing 
have, however, been successfully reared at the University 
of Wisconsin. In order to accomplish this research, an 
olfactometer of the Y-tube type was constructed incorpo- 
rating features for control of air flow, temperature, hu- 
midity, and lighting. 

Samples of sebaceous secretions for testing were ob- 
tained from animals by washing the desired portion of the 
body with a mixture of alcohol and ether and then evaporat- 
ing the liquids. The greasy residue was placed in the ol- 
factometer for testing with S. calcitrans. The results of 
these tests from each animal were then analyzed statisti- 
cally by the Analysis of Variance, to determine the degree 
of attraction or repellency of the sebaceous secretions. 

Of the 21 cows tested, seven had F numbers that were 
very significant, five were significant, and the remaining 
nine were non-significant. A number of calves, sheep, 
pigs, a horse, and a human were also tested and all were 
found to have some attraction with the exception of the hu- 
man and one goat. After the tests were completed, fly 
counts were made in the field to determine if any correla- 
tion existed between the olfactometer tests and the number 
of flies present on the animals. The conclusions arrived 
at were as follows: 1. S. calcitrans are attracted to the 
sebaceous secretions of most farm animals to some degree, 
but not always to a significant degree. 2. There seems to 
be no appreciable difference in the attractiveness of the 
various breeds of cows tested. 3. Animals of the same 
breed differ greatly in attractiveness. 4. Sebaceous se- 
cretions from the sides of the cows tested seem to be 
more attractive than the secretions obtained from the front 
legs. 5. No correlation was found between olfactometer 
tests and field fly counts. This was possibly due to the 
difference in activity of the individual animals. 

48 pages. $2.00. Mic 57-4373 








BIOLOGY OF THE ATLANTIC MACKEREL 
(SCOMBER SCOMBRUS) OF NORTH AMERICA. 
PART I--EARLY LIFE HISTORY. 
PART II--MIGRATIONS AND HABITS. 


(Publication No. 23,215) 


Oscar Elton Sette, Ph.D. 
Stanford University, 1957 








Early Life History--After six seasons of plankton towing 
to explore the distribution of mackerel spawning in time 
and space along the United States Atlantic Coast, and to 
develop quantitative methods, an intensive plankton-towing 
program in 1932 furnished 400 hauls with related 
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oceanographic and meteorological observations. These 
provided the quantitative materials for study. 

The Atlantic mackerel spawns mainly 10 to 30 miles 
offshore from Chesapeake Bay to Newfoundland. About 
nine-tenths of it takes place south of Cape Cod, The modal 
temperature for spawning is 11°C, The pelagic eggs are 
suspended in the upper 15 to 25 meters of water. Hatching 
in about one week, larvae grow logarithmically from 3 mm. 
to 50 mm. in 66 days when they attain the typical mackerel- 
form shape and assume the schooling habit. 

In 1932, an estimated 64,000 billion eggs were produced 
south of Cape Cod by an estimated 100-million spawning 
population. That year abnormal northeasterly winds 
drifted one concentration of eggs southwestward from off 
northern New Jersey to off Delaware Bay and another from 
off southern New Jersey to off the Chesapeake Capes. A 
subsequent wind reversal returned the larvae from both 
groups northeastward to northern New Jersey by their 
9-mm, stage of growth. 

Contrary to prevalent theory, mortality was fairly uni- 
form at 10 to 14 per cent per day throughout pelagic ex- 
istence, except during the 8-10 mm, stage when there was 
a 30 to 45 per-cent-per-day decline in numbers per unit 
tow. Survival through planktonic existence (egg to 50 mm.) 
was in the order of 1 to 10 fish per million eggs spawned, 
From the scarcity of fish from this spawning season in the 
adult population of subsequent years it is known that this is 
an abnormally low survival rate. The low survival is as- 
cribed to the abnormal southerly drift, coupled with a gen- 
eral scarcity of plankton in the spring of 1932. 


Migrations and Habits--Mackerel are caught commercially 
over the inner part of the American Atlantic continental 
shelf, with the smaller and younger sizes usually closer 

to shore than the adults. They appear in April off the Vir- 
ginia Capes and by July extend from southern New England 
to the Gaspe Coast. 

During the fishing season mackerel tend to school by 
size. From livecar observations this appears related to 
size-connected swimming ability, depending on the body- 
surface to body-weight ratio. The schools are confined to 
the warm layer above the thermocline which averages from 
20 meters deep inshore to 50 meters offshore. 

From incidental winter catch records it was deduced 
that mackerel then occupied a band of relatively warm 
water flanking the continental edge from Cape Hatteras to 
Georges Bank, probably keeping to mid-depths and finding 
feed irregularly. 

From the size composition in thousands of samples 
taken daily during each fishing season from 1926 to 1935, 
two main migrating elements were recognized. A southern 
contingent from the continental edge approached the mid- 
dle Atlantic coasts in early April and occupied the Gulf of 
Maine during summer. A northern contingent approached 
Massachusetts in late May and occupied the Gulf of St. 
Lawrence in the summertime. Both contingents disap- 
peared by December at locations north of their respective 
spring appearances, probably descending to deeper waters 
when the thermocline was dissipated by autumn cooling 
and mixing. The essential features of this migratory pat- 
tern, as deduced from size-composition, were corroborated 
by tagging experiments. 207 pages. $2.70. Mic 57-4374 








SYSTEMATICS AND ZOOGEOGRAPHY OF 
THE CLINID FISHES OF THE 
SUBTRIBE LABRISOMINI HUBBS 


(Publication No. 23,064) 


Victor Gruschka Springer, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr, Clark Hubbs 


The subtribe Labrisomini is comprised of the genera 
Labrisomus and Malacoctenus, These fishes are sedentary 
and predominantly restricted to the rocky coasts and coral 
reefs of the tropical marine waters of the western hemi- 
sphere, A systematic revision of these genera reveals the 
existence of sixteen species and no subspecies of Labriso- 
mus and eighteen species and eight subspecies of Malacoc- 
tenus, Of these forms seven species and five subspecies 
of Malacoctenus are described as new. There are an equal 
number of species of each of these two genera in the At- 
lantic and Pacific; however, all the subspecies are found 
in the Pacific. None of the species are common to both 
the Atlantic and Pacific. 

From the study of these two genera, and supporting 
evidence from paleontology and other groups of fishes and 
invertebrates, the existence of several faunal gaps are 
demonstrated, Two of these, both in the Pacific, are shown 
to act as isolating barriers contributing to processes of 
speciation. 242 pages. $3.15. Mic 57-4375 




















THE BEHAVIORAL, ECOLOGICAL AND 
MORPHOLOGICAL CHARACTERISTICS OF 
TWO POPULATIONS OF THE ALDER 
FLYCATCHER, EMPIDONAX TRAILLI. (AUDUBON) 


(Publication No, 23,147) 


Robert Carrington Stein, Ph.D. 
Cornell University, 1957 





For any closely related group of birds which have sim- 
ilar and protective coloration, lack of sexual dimorphism, 
and in which each species has a distinct song, the following 
can be hypothesized: 1) the species use sound more than 
sight for species recognition; and 2) individual species 
will show slight variations in behavior, ecology and mor- 
phology according to their environmental niches. This hy- 
pothesis was tested for the Alder Flycatcher, Empidonax 
traillii (Audubon), two populations of which were defined 
on the basis of their advertising songs. These populations, 
or song-types, were called fitz-bew and fee-bee-o, The 
interactions between them in an area near Ithaca, New 
York, was studied during the summers from 1953 to 1956, 
where the two have been found on occasion to breed within 
hearing range of one another, Small local populations 
where only one song-type occurred were also studied. 

Behavior was studied by playing recorded advertising 
songs of each of the song-types and those of the Least and 
Acadian Flycatchers, E. minimus and E, virescens respec- 
tively, to territorial birds of each song-type. A papier- 
mache model, painted to resemble an Alder Flycatcher, 
was set up during the period of playback. Natural encoun- 
ters between individuals were also observed. Ecological 
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analyses were made of 10-meter and five-meter square 
quadrats, each centered at the site of a nest. Notes were 
made on each species of shrub in the five-meter quadrats, 
and on the species in which each nest was located; all spe- 
cies of herbs in the five-meter, and all species of shrubs 
in the 10-meter quadrats were listed. Data were collected 
on the structure of the nest, its height from the ground, 
and the dimensions of eggs. The morphology of the two 
song-types was studied by collecting and measuring a se- 
ries of 31 fitz-bew and 36 fee-bee-o males. 

A general scheme of hostile responses was proposed. 
Individuals responded to playback of their own song as 
would be expected for conspecific territorial invaders, 
while their response to the playback of the opposite song 
(and that of other species) was negative. The hostile be- 
havioral responses of the song-types were similar, except 
that high-intensity responses were observed less frequently 
in fee-bee-os. 

The two song-types utilized slightly different habitats. 
While Viburnum dentatum, Rubus idaeus and Cornus race- 
mosa occurred commonly in quadrats of both song-types, 
Sambucus canadensis occurred exclusively in fitz-bew 
ones, and Alnus incana rugosa, Pinus strobus and Spiraea 
alba only in fee-bee-o ones. Cornus alba was more com- 
mon in fitz-bew quadrats, Cornus racemosa and Crataegus 
sp. in those of fee-bee-os. Fitz-bews nested regularly in 
Sambucus canadensis and Viburnum dentatum, while fee- 
bee-os showed no particular trend toward any specific 
shrub. The nest of fitz-bews was of a compact, cottony 
type similar to that of a Goldfinch, Spinus tristis, and was 
built from 45.5 to 269 cm. (méan 141.2 cm.) from the 
ground. The nest of fee-bee-os was coarse, loosely woven 
and similar to that of a Song Sparrow, Melospiza melodia, 
and was built from 38 to 82 (mean 58.0) cm. from the 
ground, 

The mean length of the bills of male fitz-bews (8.99 mm.) 
was highly significantly greater than that of male fee-bee- 
os (8.56 mm.), while that of the tarsus (16.18 mm.) was 
highly significantly shorter than that of fee-bee-os (16.55 
mm.). Fee-bee-o eggs (means 18.51 x 14.06 mm.) were 
significantly longer and highly significantly broader than 
those of fitz-bews (means 17.91 x 13.70 mm.). 

The fitz-bews compare favorably to the type and series 
of E. t. campestris Aldrich and fee-bee-os to E. t, traillii 
(Audubon). The two song-types act as good species in the 
Ithaca area and show a series of correlated differences. 
They haye not been raised to specific rank, however, be- 
cause of lack of sufficient evidence over a broader geo- 
graphical range. 104 pages. $2.00. Mic 57-4376 


























SOME ASPECTS OF THE ROLE OF 
WEATHER IN BIRD MIGRATION 


(Publication No. 21,463) 


Jeff Swinebroad, Ph.D. 
The Ohio State University, 1956 


The purpose of the study was to discover what factors 
might initiate migratory flight of ducks and shore birds. 
Field studies were conducted, for the most part, at 
O’Shaughnessy Reservoir, Delaware County, Ohio. Labo- 





ratory experiments on the effects of light intensity on 


mallards were conducted at The Ohio State University, 
Columbus, Ohio, The number of black ducks present at 
O’Shaughnessy Reservoir varied with the available water 
area there, and increases were associated with cold front 
passage. The diurnal activity of black ducks and mallards 
was noticeably altered by wind and light intensity. The 
time and characteristics of evening flights of mallards, 
black ducks, and diving ducks were influenced by the num- 
ber of birds present and the light intensity. Long flights 
of shore birds during the diurnal period were also corre- 
lated with light intensity. Numbers of shore birds fluctu- 
ated with the area of mudflats available. Increases and 
decreases in pectoral sandpipers were correlated with 
cold fronts. Changes in dunlins did not seem to be corre- 
lated with any of the weather variables investigated. 

The laboratory tests showed that activity of mallards 
could be initiated and regulated by changes in light inten- 
sity. Results of both field and laboratory work suggested 
that cyclic behavior of ducks may be related to cyclic ac- 
tivity of the gastrointestinal tract. Problems needing fur- 
ther research were discussed along with a review of pres- 
ent techniques in studying bird migration. 

. 330 pages. $4.25. Mic 57-4377 


CARBON TETRACHLORIDE AS AN ANTHELMINTIC: 
ITS EFFECT ON AND DISTRIBUTION IN A 
PARASITE (ASCARIDIA GALLI) AND ITS HOST 


(Publication No, 23,568) 


Clarence James Terhaar, Ph.D. 
Kansas State College, 1957 








Although carbon tetrachloride (CCl4) has been periodi- 
cally recommended as a nematocide, its value for control 
of Ascaridia galli has never been satisfactorily investi- 
gated. The present study is an attempt to evaluate this 
drug and to determine its effect on the host and parasite. 

In order to determine the concentration of CCl, dis- 
tributed throughout the host and parasite, quantitative de- 
terminations of C**, expressed as CCl,, were made fol- 
lowing treatment with C**Cl,. An attempt was also made 
to adapt analytical infrared and colorimetric methods of 
analyses to the determinations of trace amounts of CCl, 
in these tissues. 

Carbon tetrachloride was shown to be an effective an- 
thelmintic against adult Ascaridia galli but of no value 
against the larval tissue phase of this parasite. Carbon 
tetrachloride has no effect upon the viability of eggs of 
worms expelled from treated birds. Emulsification of the 
drug does not increase its efficacy although starvation of 
the host prior to treatment apparently does increase the 
efficacy of CCl, used as an anthelmintic. 

Carbon tetrachloride does not affect average weight 
gains of treated birds. Vaporized CCl., applied to the 
cuticle of A. galli is lethal. 

Alimentation time in chickens weighing between 1592 
and 2066 g was shown to require about four hours. 

There is a significant and positive correlation between 
length and weight of A. galli although this correlation is 
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not high enough to be of value in predicting the length of a 
worm from its weight. 

Interfering compounds extracted from the tissues ren- 
dered the analytical infrared procedure of no value in the 
study of CCl, in the tissues of the host or parasite. A 
colorimetric method of analysis, sensitive to 1.0 ppm, also 
failed to elucidate information concerning relative CCl, 
uptake by the parasite or host. 

The radioactive tracer method of analysis showed that 
the parasites had relatively greater uptake of C**, ex- 
pressed as CCl,, than did any of the host’s tissues. The 
amount varied between 0.008 and 0.076 mg CCl, per worm. 
The C** uptake was not correlated to either sex or weight 
of the worms. The total amount of CCl,, calculated to be 
present in most of the worms, was greater than the lower 
limit of detection with the colorimetric analysis. 

The greatest uptake in any organ of the bird was in the 
ceca, followed by the duodenum, Most of the CCl, was 
apparently excreted by the lungs. 

Excreta were collected after elimination from the cloaca 
at 15 minutes, 2.25 hours, and 6.42 hours after treatment. 
Carbon 14 was found in each stool; the relative amounts 
increasing with the time after treatment. 

The interrelationships between these observed data 
are discussed, 102 pages. $2.00. Mic 57-4378 


EFFECT OF DDT ON THE BIONOMICS OF 
PUTNAM SCALE, ASPIDIOTUS ANCYLUS 
(PUTN.) (HEMIPTERA, COCCIDAE) 


(Publication No. 23,397) 





Milton Elliott Tinker, Ph.D. 
University of Illinois, 1957 


This is a report of an investigation of the bionomics of 
Putnam scale, Aspidiotus ancylus (Putn.) conducted on the 
campus of the University of Illinois (1952 to 1955). At 
that time, the scale was a pest on elm trees subjected to 
foliar treatments with DDT to control the vector of phloem 
necrosis, Scaphoides luteolus Van D. 

There was little bionomic information on A. ancylus in 
the literature, The little that was present indicates that 
the scale is found in most of the United States and infests 
most species of deciduous trees and shrubs. Previously 
published literature indicated that A. ancylus has only one 
generation each year. Data obtained during this investiga- 
tion showed that the species has two generations annually 
in Illinois and overwinters in the second nymphal instar. 
The winter generation was found mainly on the lower sur- 
faces of twigs that were two and three years old, while the 
summer generation was found largely on the under sur- 
faces of leaves. Those individuals which settled on the 
leaves and on the bark of the growth of the current year 
differed morphologically from those on the older bark. 
These forms have been considered to be three species un- 
til recently. 

Six species of Eulophidae were found to parasitize A. 
ancylus in Dlinois. Only two of these, Aphytis mytilaspidis 
(LeB.) and Prospaltella diaspidicola Silv., caused a sig- 
nificant amount of destruction of the population of this 
scale. Aphytis mytilaspidis was found to be mainly a par- 
asite of the summer generation while P, diaspidicola was 























found to be mainly one of the winter generation. At the 
beginning of the summer generation, mortality of the scales 
was much higher on the upper surfaces of the leaves than 
on the lower. By the end of the summer, the mortality was 
the same on both surfaces. Also, A. mytilaspidis destroyed 
a larger proportion of the scales on the under surfaces, 
while P, diaspidicola destroyed more on the upper sur- 
faces. 

Toxicological tests showed that only 0.2 mg. of DDT per 
1000 sq. cm. of glass surface was required to kill A. mytil- 
aspidis. The deposits of DDT on the leaves and bark of the 
treated trees were much greater than this. 

On the untreated plot, the rate of survival of Aspidiotus 
ancylus was low for both the 1952-1953 winter generation 
and 1953 summer generation. On the treated plot, the rate 
of survival was three times greater for the 1952-1953 win- 
ter generation and five times greater for the 1953 summer 
generation. It was shown that three methods of treatment 
were effective in reducing the population of A. ancylus: 
stopping the foliar treatments of DDT, giving a prefoliar 
treatment of DDT, and giving a prefoliar treatment of 
Dendrol. 

The data of this investigation indicate that the use of 
two foliar treatments of DDT per year to control the vector 
of phloem necrosis, Scaphoides luteolus, caused the out- 
break of Aspidiotus ancylus on the elm trees on the campus 
of the University of Illinois. 

73 pages. $2.00. Mic 57-4379 


























STUDIES ON THE PARASITIC BEHAVIOR OF 
STRONGYLOIDES PAPILLOSUS (WEDL, 1856) 
IN SHEEP AND GOATS 


(Publication No. 23,268) 


James Henry Turner, Ph.D. 
University of Maryland, 1957 








Supervisor: Dr. George Anastos 

These studies concerned (1) the course of infection of 
S. papillosus in experimentally and naturally infected lambs 
and kids; (2) the clinical aspects and pathology produced by 
strongyloidiasis; (3) the course of migration of the larval 
parasites after percutaneous entry into the host; and 
(4) whether or not acquired or passive resistance or im- 
munity could be established against strongyloidiasis in 
these hosts. 

Eight parasite-free lambs were infected by single, cu- 
taneous applications of infective larvae. The number of 
larvae employed was different for each lamb and the esti- 
mated numbers used were as follows: 25,000; 50,000; 
75,000; 100,000; 200,000; 300,000; 500,000; 1,000,000. 
The lambs exposed to larvae in dosages of 100,000 or over 
died 13 to 41 days after infection. Clinical symptoms were 
anorexia, retarded weight gains or loss of weight, diuresis, 
lassitude, anemia, and mushy to fluid stools several days 
prior to death. Eggs first appeared in the feces 9 days 
after infection. Pathological changes occurred in the duo- 
denum and jejunum of the lambs. The mucosa was se- 
verely eroded with some leucocytic infiltration; fluid ca- 
tarrhal exudates filled the intestinal tract. Extensive 
petechial and ecchymotic hemorrhages of the lungs were 
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observed during the period of larval migration through 
these organs, 3 to 5 days after exposure to 1,500,000 lar- 
vae. Two to three-months-old kids were equally suscepti- 
ble to infection with large, single doses of larvae, and de- 
veloped clinical effects similar to those observed in the 
lambs. 

Immunizing infections were induced in paired, parasite- 
free lambs in isolation pens by cutaneous applications of 
10,000, 20,000, or 30,000 larvae at 2-day intervals for 20 
days. Additional lambs and kids were initially infected by 
cutaneous exposures of 30,000 larvae each, and then grazed 
on a Clean pasture where they were subsequently exposed 
to infective larvae developing from eggs in their droppings. 
None of these animals developed acute symptoms. Half of 
the infected animals in pens and all on pasture were chal- 
lenged several weeks thereafter by single, cutaneous ex- 
posures to 300,00 larvae, normally a lethal dose. Parasite- 
free controls were similarly exposed. The previously 
infected animals showed little effect of the challenge infec- 
tion, whereas 2 of the 3 controls died and the third was 
severely affected. 

Natural infections were heavier and persisted longer in 
lambs maintained on a dry-lot than in lambs kept in a barn. 
Fatal infections naturally acquired by lambs were observed. 
Pre-natal infection was not observed in lambs, nor was an 
age resistance noted in 9-months-old animals. 

Infective larvae penetrated the skin easily and were 
within the dermis 15 minutes after exposure. Repeated 
larval applications resulted in a dermatitis manifested by 
erythema, urticaria, and increased sensitivity to touch. 

No great mechanical damage to the tissue resulted from 
larval penetration. The path of migrating larvae through 
the host’s body was similar to other Strongyloides spp. 
After entering the blood, they went to the lungs, trachea, 
espohagus, stomach, and finally, small intestine, where 
they developed to maturity. They were also found in the 
musculature, body cavities, and diaphragm. 

Preliminary studies indicated that immunity to strongy- 
loidiasis was not transferable by injections of immune 
serum, An attempt to stimulate immunity against the par- 
asitism in kids by the injection of larval homogenates also 
failed. At least 2 antibodies, as determined by paper elec- 
trophoretic studies, were probably contained in the beta 
and gamma serum globulins, respectively, of infected ani- 
mals, In vitro tests showed that oral and anal precipitates 
developed about infective larvae in immune serum, 

| 209 pages. $2.75. Mic 57-4380 





THE SPECIFICITY OF THE TOBACCO 
HORNWORM, PROTOPARCE SEXTA 
(JOHAN.) TO SOLANACEOUS PLANTS 


(Publication No. 23,406) 


Robert Takaichi Yamamoto, Ph.D. 
University of Illinois, 1957 





The oligophagous habits of the larval stage of the to- 
bacco hornworm, Protoparce sexta (Johan.), were studied 
by feeding tests and by responses to extracts of various 
plants. All solanaceous plants tested were consumed to 
various extents by the insect. Larval growth was also op- 
timal on plants which were readily consumed except on 








Petunia hybrida Vilm., which was toxic. Under stress of 
starvation, the insect consumed agar gel, paraffin wax, 
and lettuce, but non-solanaceous plants other than lettuce 
were not consumed, Water and ethanol extracts of solana- 
ceous plants spotted on filter paper readily elicited chew- 
ing responses, On the other hand, non-host plant extracts 
elicited feeble or no responses, 

Lettuce was the only non-solanaceous plant which the 
insect consumed to any extent. Larvae adapted to lettuce 
in the early instars showed a preference for lettuce in the 
later instars when given a choice between lettuce and to- 
mato leaves. This preference for lettuce was manifested 
only when the larvae were not in direct contact with the 
leaves. When the larvae were placed directly on either 
type of leaves, no choice was exercised, and both leaves 
were equally consumed, The tests indicated that lettuce- 
adapted hornworm larvae acquired new recognition cues 
(olfactory and chemotactic), but at the same time, retained 
the germinal recognition for the normal host plants. Lar- 
val recognition of lettuce was not transmitted to the adult 
stage. 

In the laboratory culture of the tobacco hornworn, let- 
tuce was occasionally substituted in place of the normal 
host plants. Growth was generally poor on lettuce, but by 
adding B-vitamin mixtures and casein hydrolysates to let- 
tuce, larval growth was improved considerably. The im- 
provement of growth with the addition of the supplementary 
nutrients indicated that lettuce was not nutritionally ade- 
quate for the growth of the tobacco hornworm., 

Various preliminary tests indicated that the natural 
preference for solanaceous plants shown by the tobacco 
hornworm was mediated by substances present in the plants. 
An attractive material was isolated from dried tomato 
leaves in a 10-step procedure. The bioassay of the mate- 
rial was done on filter paper and on lettuce discs. The 
material was effective in eliciting biting responses by the 
larvae at a level of 3-5 micrograms per test spot on filter 
paper. Chemical and infra-red spectral determinations 
revealed that the compound was a glucoside. 

Glucose, fructose, sucrose, inositol, B-vitamins and 
water extracts of yeast were also found to be attractive to 
the insect when spotted on filter paper. Biting responses 
to these compounds were evident at concentration levels of 
0.1% to 2.0%. Responses to these nutrients in the plant 
extracts were differentiated from responses to the specific 
attractive material by impregnating lettuce discs with these 
substances under vacuum, Biting responses to lettuce im- 
pregnated with the attractive material were immediate 
while the responses to lettuce impregnated with the nutri- 
ents were no better than non-impregnated lettuce control 
discs. 

Available host plant records of the species classified 
under the genus Protoparce show that these insects possess 
a marked predilection for plants belonging to the families 
Solanaceae, Verbenaceae, Boraginaceae, and Bignoniaceae. 
The selection of these plants, from the evidences available 
on the dependency of insects to plant substances acting as 
token stimuli, suggests a close chemical affinity among 
these four plant families. 
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The findings in the present electron microscopic inves- 
tigation of nuclear and cytoplasmic structures in Tetrahy- 
mena rostrata reveal the following details concerning the 
finer organization of this organism: 

The macronucleus is seen to contain a number of round 
to oval dense bodies embedded in a fairly homogeneous 
granular matrix of much lower density. It is surrounded 
by a membrane which is found to be double and penetrated 
by numerous pores, At higher magnifications the dense 
bodies appear spongy in character, showing no evidence of 
order in their fine structure. The matrix in some prepa- 
rations is seen to resemble a smooth reticulum, but this 
appearance of its structure is regarded as being due to 
inadequate preservation. 

In thin sections the micronucleus appears dense through- 
out with very little matrix present. The dense elements 
are organized into continuous bodies, presumably individ- 
ual chromosomes. These bodies resemble the denser 
macronuclear components, being spongy in appearance and 
generally lacking any apparent order within their fine 
structure, In certain thin areas of the section they appear 
honeycombed, suggesting that order may be present but 
visible only in properly oriented sections. The mem- 
brane surrounding the micronucleus appears double in 
nature, 











Dense, homogeneous elements referred to as reserve 
bodies are described in relation to their shape, size, num- 
ber, and distribution within individual organisms. A thin 
membrane surrounds each of these bodies and appears to 
be double in some sections. 

Mitochondria are described as to their distribution, 
shape, size, and fine structure, A single mitochondrion is 
surrounded by a membrane which appears to consist of two 
closely apposed membranes, the inner one protruding at 
intervals into the interior of the mitochondrion as micro- 
villi or fingerlike projections. 

The structures called “mucoid trichocysts” are seen to 
be present in both cysts and free-swimming organisms, It 
is noted that their fine structure is completely different 
from that of the exposive trichocysts known in various other 
ciliates. An oblique section through the cortical surface of 
the organism shows that the trichocysts occupy alternate 
positions along the same meridian with respect to the cilia. 

The fine structure of the cilia appears to be identical 
with that described in a number of other organisms. In 
cross section a cilium shows the typical * 9 + 2 pattern”: 
two central filaments with nine pairs equally spaced about 
its periphery. Each filament of a pair appears as a tiny 
tubule. The matrix of each cilium is finely granular and 
homogeneous in structure. 

The cystic “membrane” is described as being homoge- 
neous in appearance and relatively uniform in thickness 
throughout. Its inner edge is seen to be unevenly appossed 
to the pellicular membrane about the whole organism. 

Clear vacuoles of two types are described, based on the 
thickness of their boundaries, It is suggested that they may 
represent the contractile vacuolar system of the organism. 
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